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Heidelberg, 21 May ’97 


Fig. 4. Lenard's letter to Rontgen (with translation). 

[IGHLY Esteemed Professor: I preferred to have done it 

For your kind letter that I was happ> yo^. i was particularly happy to know for sure, 

ersonally but as I had no f are frLndly toward me. I was often afraM it could have been 

hat I had never any reason to doub , y rr^^^.^ygr j am completely innocent of any remarks which 
therwise and I would have been ^orry for t . .^ ^ f the slightest Polemics. Because your p-eat discovery 
3uld have caused this to be. I never took p '.Zdest work also came into the limelight, which was of par- 
„„Lch smjt memo,, /» Ag.™ „«„>• .h»b .hn.,yo« 
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Abstracts of Roentgen and. Radium Literature 


severe injury of the limbs, with or without 
fracture, commonest in the upper limbs. Most 
of the patients are children and it is partic- 
ularly frequent in patients with supracondylar 
fracture. The exact cause of the condition is not 
known but it is certain that circulatory dis- 
turbances and irritative lesions of the peri- 
arterial sympathetic nervous system are factors 
in its causation. Sometimes it is brought about 
by injuries of the nerves during operation and 
sometimes by improperly adjusted plaster 
casts. 

Treatment may be surgical, orthopedic and 
physiotherapeutic. Early operation in the be- 
ginning of the condition may prevent the de- 
velopment of the later more serious stages. 
Operations that may be performed at this time 
are aponeurotomy, periarterial sympathectomy 
and arteriectomy. Delayed operations some 
weeks after the beginning of the disease may 
improve the condition; these operations are 
sympathectomy, arteriectomy and treatment 
of the nerve lesions. Late operations can only 
partially correct the sequels of the disease; 
these are operations on the bones, muscles and 
tendons. Orthopedic treatment must be well 
chosen and prolonged. 

Plaster casts should always be adjusted care- 
fully and the patient watched so that if the 
slightest sign of contracture develops the cast 
may be removed and correction made. As the 
condition is sometimes caused by manipulations 
in reducing fractures these should always be 
carried out as gently and carefully as possible. 
— Audrey G. Morgan. 


Garber, Robert L. Rhabdomyosarcoma of tl 
extremities. Radiology, June, 1944, 42, 59 

Rhabdomyoma occurs chiefly in the genit 
urinary tract, though some cases have bei 
de^ribed m the extremities, chiefly the lowt 
Ihe only effective treatment is surgical r 
noval and then they show a tendency to loc 

'■sports a series of 3 cas 
of rhabdomyosarcoma, in a total of 3,000 cas 

« Tr- 'yp«. "0"= of whi. 
was influenced by irradiation. 

describes a case in a man 

pain S f hi 

Sun in.?" f ^^'hen he came f 


destruction at the upper end of the hurnerus 
with bony spicules extending into the soft tissue 
mass. The appearance suggested primary osteo- 
genic sarcoma. There was no evidence of 
metastasis. Roentgen treatment had no effect 
and the tumor was removed surgically. It was 
a large hemorrhagic tumor the size of a grape 
fruit involving the upper third of the humerus. 
A photomicrograph of a section is given. It 
shows cellular pleomorphism and many giant 
multinucleated cells. There were areas of de- 
generation, necrosis and hemorrhage. It ap- 
parently originated in skeletal muscle, making 
it a rhabdomyosarcoma. 

The wound healed promptly; six months 
later the patient was in good general condition 
but movement of the arm was limited. — 
Audrey G. Morgan. 


BLOOD AND LYMPH SYSTEM 

Smith, Beverly C., and Quimby, Edith H. 
The use of radioactive sodium in studies of 
circulation in patients with peripheral vascu- 
lar disease; preliminary report. Surg., Gynec. 
& Obst., Aug., 1944, 7p, 142-147. 

The viability of an extremity is dependent 
upon the arterial blood which reaches it through 
its main arteries or through their branches 
which constitute the collateral Circulation- 
Prognosis and results of therapy in peripheral 
vascular disease could be more accurately 
judged if a simple objective method were avail- 
able for measuring the arterial flow through 
these two circulations. Most of the available 
physiological tests are clinically impracticable. 
In searching for a practical procedure, it was 
decided that if radioactive sodium were in- 
jected intravenously at the antecubital fossa. 
Its arrival m ojer parts of the body could be 
recorded by a Geiger-Miiller counter and thus 

desired region 

obtained. Since there is constant interchange 

f extra- 
vascular fluid, the amount of radioactive iso- 

tope will increase in any particular region until 
equilibrium is attained. This can be followed by 

b wh ch The manner 

rpi ? equilibrium is built up may be 
related to the degree of pathological change in 
the vessels of the extremity. ^ 

ofcas^b^'"'”? normals, the following types 
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THE ROENTGEN DIAGNOSIS OF DOUBLE AORTIC 
ARCH AND OTHER ANOMALIES OF 
THE GREAT VESSELS=== 

By EDWARD B. D. NEUHAUSER, M.D. 

BOSTON', MASSACHUSETTS 


^ I ''HE MAJOR anomalies of the aortic 
arch and great vessels at the base of the 
heart have been well known to anatomists 
and pathologists for many years, but until 
the present time many of these anomalies 
have been considered of academic interest 
only. However, with perfection of surgical 
technique and mastery of the problems of 
preoperative and postoperative care, most 
of those anomalies that are disabling or 
fatal in their effects are now amenable to 
surgical cure or improvement. 

The following classification has been 
adopted for the purposes of this discussion: 

I. Bight xi or tk Arch 

A. Situs inversus viscerutn 

B. Right aortic arcli witliout inversion 

1 . Anterior type — Tlie aortic arch is 
anterior to the trachea, and the 
descending aorta is on the right 
side. 

■2. Posterior type — ^I'he aorta passes 
to the left behind the esopliagus, 
and the descending aorta courses 
to the right of the normal left- 
sided position. 


a. Right aortic arch in which the 
left subclavian artery arises 
last from the arch and crosses 
behind the esophagus to its 
distribution. 

b. Right aortic arch in which no 
vessel arising from the arch 
crosses the midlinc posterior to 
esophagus. 

c. Right aortic arch with a per- 
sistent left aortic diverticulum 
giving origin to the left sub- 
clavian artery. No vessel from 
the arch crosses the midlinc 
posteriorly. 

II. Double Aortic Arch 

A. Both aortic limbs patent 

B. One aortic limb obliterated 

III. Anomalous Right Subclavian Artery. Tlie 
artery arises last from a normal aor- 
tic arch and crosses the midline to its 
distribution on the right side. 

I \'. Patent Ductus Arteriosus 

Coarctation of the x'lorta 

Although knowledge of the development 
of the six-paired aortic arches that develop 
durinu: embryonic life is essential for a 
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I. M.O’D., infant female. Persistent posterior 
right aortic arch with vascular ring formed by the 
pulmonary artery and the patent ductus arterio- 
sus. There is a large rounded pressure defect on the 
posterior aspect of the esophagus at the level of the 
aortic arch. The trachea is narrowed and is dis- 
placed forward. Pressure from the common carotid 
evidently produced the narrowing of the trachea 
just above the level of the aortic arch, and pres- 
sure from the pulmonary artery produced pressure 
changes just below the level of the arch. 

complete understanding of the patheno- 
genesis of these anomalies, only a minimum 
will be presented in this paper as the subject 
has been discussed in many papers and 
texts of embryology,®’^’” and will be com- 
pletely covered in a paper to be published 
by Owyang and P'arber. 

There are six pairs of aortic arches that 
develop at various times in the embryo. 
The ccpJialad arches develop first only to 
disappear as the more distal develop. The 
final normal pattern of development is 
thought to be as follows: the proximal part 
of the third arch becomes the common 


carotid. The left fourth becomes the aorta, 
while the proximal part of the right fourth 
arch becomes incorporated in the right 
subclavian. The proximal parts of the sixth 
becomes the pulmonary arteries, and the 
distal part of the left sixth becomes the 
ductus arteriosus. Normally, the other 
portions of the arches disappear. Anomalies 
of the great vessels result from persistence 
of normally obliterated arches or segments, 
with disappearance of portions that should 
normally be present. 

The clinical significance of these anom- 
alies and methods of cure by surgical means 
will be discussed in a companion paper from 
the Children’s Hospital by Gross and 
Ware.’® In my paper the discussion will be 




Fig. 2. R.K., infant male. Vascular ring, probably a 
double aortic arch. Patient has stridor and occa- 
sional attacks of bronchitis. The symptoms have 
not been sufficiently severe to warrant operation. 
Lateral roentgenogram of the chest shows slight 
anterior di.splacement of the trachea with consid- 
erable narrowing at the level of the aortic arch. 
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Roentgen Diagnosis of Double Aortic Arch 



Anteroposterior and lateral roentgenograms of the chesi 
the e'sot)h^crtl<! f Enteral shift of the esophagus but there is marked narrowing ol 

defect oroduced ®’tles. In the lateral projection the large rounded posterior 

aspect ' nortic arch is clearly seen, and there is less well defined pressure on the anterior 


limited to the roentgen diagnosis and it 
to be emphasized that in many of thes 
conditions the diagnosis can be made onl 
} means of an adequate roentgenologi 
examination. The criteria for roentge 
diagnosis is understood in many of thes 
anomalies and in such cases a brief r6sum 
o tie salient features and appropriat 
references will be given. 

Aortic Arch. There have been man’' 
excellent papers»-6.9 devoted to the roentgei 
mgnosis of right aortic arch, and repeatec 
reference must be made to the excellent anc 
thorough study by Fray.' The diagnosi; 
of right aortic arch can be made only bi 
roentpnologic examination. The diagnosii 
can be frequently suspected from the 
posteroantenor roentgenogram alone as the 
aortic arch may be observed to be the right 

absence of the aortic 
fT position. The main 

portion of the shadow of the “knob” is cast 

aL " i™b of the aortic arch 

and, as this hmb lies either in the midline or 


to the right of the midline in rnost cases, 
the “knob” is not seen in its usual position. 
In addition, there may be very slight devia- 
tion of the trachea to the left. The deter- 
mination of the exact type of right aortic 
arch must be made by observing the 
deflections and defects in the barium- 
filled esophagus. 

The right aortic arch associated with 
situs inversus viscerum is of course part of 
transposition of all of the viscera or of 
dextrocardia alone and need not be con- 
sidered here. The anterior right arch with- 
out inversion will produce a defect on the 
right side of the esophagus and possibly 
produce a slight displacement of the trachea 
and esophagus to the left. There should be 
no defect on the posterior aspect of the 
esophagus. These two anomalies are of 
little importance as symptoms from the 
arch deformity alone are not to be expected. 
There is no embr^'ological relationship of 
this anomah' to the other deformitie.s 
considered in this paper. 
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The recognition of the posterior right 
aortic arch and its clear differentiation 
from double aortic arch and an anomalous 
right subclavian artery is of considerable 
importance as it is these malformations 
which may lead to severe and disabling 
symptoms. A posterior right aortic arch 
passing behind the esophagus with the 
descending limb passing to the right of the 
normal left-sided position may be of three 
types. In each the basic deformity of 
deviation of the esophagus to the left with a 
rounded defect on the right lateral aspect 
and on the posterior aspect of the esophagus 
will be evident. In type 2a, where in as- 
sociation with the posterior right aortic 
arch, the left subclavian arises as the last 
vessel from the arch the basic deformity 
will be modified as Renander^® has shown. 
The left subclavian as it passes to the left 
side behind the esophagus to its distribu- 
tion creates on the posterior aspect of the 
esophagus an oblique defect running up- 


ward from right to left just above the defect 
produced- by the right arch itself. This 
deformity is illustrated in the paper by 
Gross and Ware.^® 

The posterior right aortic arch type 2b 
appears to be the one most commonly 
recognized roentgenologically, and in nearly 
all cases the basic deformation of the 
barium-filled esophagus is all that is seen, 
as no vessel arising from the arch crosses 
the midline so as to produce a pressure 
defect on the esophagus. However, in the 
rare instance when symptoms are produced, 
as shown in Figure i a vascular ring is 
formed by the pulmonary artery and the 
ductus arteriosus or ligamentum arterio- 
sum. The pulmonary artery is pulled back 
against the anterior aspect of the trachea 
by the ductus and will produce compression 
of the trachea as seen in the lateral view 
and probably a pressure defect on the left 
side of the esophagus at the level of the 
ductus as seen in the anteroposterior pro_ 



Fig. 4. F.R., infant. Double aortic arch proved at operation, and fully reported by Gross.’" Anteroposte- 
rior and lateral roentgenograms of the chest with barium in the esophagus. The appearance is essentially 
similar to that shown in Figure 3. The defect produced by the persistent posterior right aortic arch showed 
visible pulsation during rocntgenoscopic examination, and there is erosion of the anterior a.spcct of severa 
vertebral bodies at the level of the right arch. There is lipiodol in the partially atelectatic right middle Jobe. 



lateral roentgenograms of the chest following instillation of lipiodol. There 
arches ^ of the trachea in all diameters just above the bifurcation at the level of the aortic 


j^ection. The common carotid also passes 
front of the trachea from right to left at 
may contribute to the tracheal compre 
sion. The deformity produced by this ty] 
of constricting ring can be distinguislu 
only with difficulty from that produced I 
a double aortic arch, particularlv if tl 
anterior limb of the double aortic arch 
obliterated as occasionallv occurs. Tl 
posterior defect in the barium-filled esoph: 
gus produced by the posterior right arc 
alone is of a size that would be associate 
with an aorta ot the usual diameter, whi] 
m the double aortic arch the posterior d( 
tect IS rarely more than half the expecte 
Mze il both arches are patent. In the patien 
'1 1 CMdence of tracheal and esophages 
compression operative intervention to re 
ie\e the constriction is imperatiA^e. Un 
doubtedly m most patients the vascula 
ring IS sufficiently loose so that no compres 
Sion can be recognized. 

^orm of posterior right aortii 
b class 2c, where there is persistence o 


a left aortic diverticulum giving origin to 
the left subclavian artery roentgenologi- 
cally can be distinguished only with 
difficulty from the previous type as no 
vessel crosses the midline behind the 
esophagus. Fray' states that the defect on 
the posterior aspect of the esophagus in this 
type is due to the aortic diverticulum. 
Arkin- was able to visualize the diverticu- 
lum as it produced in his cases a shadoAv of 
increased density in the region of the 
posterior arch of the aorta behind the 
esophagus, that could be distinguished 
from the shadow of the arch itself. Tracheal 
compression from tlie pulmonary artery 
and ductus arteriosus may occur in as- 
sociation with this type of anomalous arch 
in a manner similar to that described for 
the second type. 

Double Aortic Arch. The roentgen diag- 
nosis of double aortic arch producing con- 
striction of both the trachea and esophagus 
has been made four times at the Children’s 
Hospital. Two of these patients have been 
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Fig. 6. C.G., infant female. Double aortic arch 
proved at operation. Anteroposterior roentgeno- 
gram of the chest with barium in the esophagus. 
There is rather marked encroachment on the esoph- 
agus from both the right and left sides without 
deviation of the esophagus. 

operated upon by Dr. Robert E. Gross, and 
one case has been presented at considerable 
length.^® It is well known that occasionally 
a double aortic arch is found at autopsy or 
at the time of an anatomical dissection 
where it has been evident that no severe 
symptoms were produced. In this paper we 
are primarily interested in the constricting 
double arch that produces, as Wolman^® 
has described, a rather characteristic clini- 
cal picture in infants, although the diag- 
nosis rests solely on roentgen ographic 
examination. The onset of symptoms is 
usually in infancy and the patients with 
this syndrome usually present stridorous 
breathing, mild dysphagia, head retraction, 
chronic cough, and frequent attacks of 
pulmonar}' infection. The stridor is usually 
made worse by feeding. 

In our 4 patients (Fig. a to 10) the 
roentgen changes appeared to be un- 
mistakable and^characteristic. In the pos- 


teroanterior projection we have not been 
able to detect any abnormality of the heart 
or great vessels when no contrast substance 
was used as it is extraordinarily difficult to 
detect the position of the aortic arch in the 
young infant; but in the lateral projection 
it is possible to see narrowing and anterior 
displacement of the trachea at the level 
of the aortic arch. When the esophagus is 
filled with barium there appears a rounded 
pulsating mass posterior to the esophagus 
and this mass, the posterior right aortic 
arch, displaces the esophagus forward. In 
one of our patients there was apparent 
erosion of the anterior aspect of several of 
the vertebral bodies at the level of the 
aortic arch. This erosion was evidently due 
to the pulsation of the posterior arch in 
contact with the prevertebral soft tissues. 
In the anteroposterior projection there is no 
deviation of the barium-filled esophagus to 



Fig. 7. C. G. Proved double aortic arch. Lateral roent- 
genogram of the chest with barium in the esopha- 
gus shows the characteristic posterior defect of the 
posterior right aortic arch but this is associated 
with pressure defect on the anterior aspect. This 
patient had sev'ere symptoms of stridor, dysphagia 
and recurrent pulmonary infection. 
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Fig. S. C.G. Roentgenograms of the chest following instillation of lipiodol into the tracheobronchial tree. The 
appearance is apparently identical to that illustrated in Figure 5. There is slight anterior displacement of 
ne trachea with narrowing in all diameters at the same level as the defects in the esophagus. 



and'm d * ^'ascular ring, probably a double aortic arch. The patient has mild dysphagia 

and 1 t stridor. The vascular ring evddentiy produces only moderate constriction. Anteroposterior 

1 ^o^tifgenograms of the chest with barium in the esophagus show at the level of the aortic arch 

ment^TI?” ^*aht and on the left sides, and a large defect posteriorly with moderate forward displace- 
ere seems to be very little pressure on the anterior aspect of the esophagus. 
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Fig. 10. S.L. Lipiodol roentgenograms show the deformity of the trachea characteristic of a vascular ring. 
The ring is probably quite loose as there is little evidence of pressure on the anterior aspect of the trachea. 
Some of the lipiodol has been swallowed and the deformity of the esophagus can be seen in relation to that 
of the trachea. 


the left as is seen with the right aortic arch 
alone, but rather there is narrowing of the 
esophagus from both the right and the left 
sides due to the pressure -of the vascular 
ring. Although these findings would appear 
to be diagnostic it seems wise to obtain 
satisfactory roentgenograms of the trachea 
after the instillation of a suitable opaque 
oil. When this is done a deformity of the 
trachea is seen similar to that visualized in 
the esophagus. The trachea is displaced 
forward at the level of the right aortic arch 
and it is narrowed from both the right and 
left sides by the pressure of the vascular 
ring and pressed upon by the left aortic 
arch anteriorly. 

In each of the 2 patients operated upon 
there was an apparently identical anatomi- 
cal variant which is described at greater 
length by Gross and Ware. The aorta arose 
normally from the left ventricle, but at the 
level of the arch divided into a posterior 
right aortic arch which passed behind the 
esophagus and into a left aortic arch which 
passed anterior to the trachea. The two 


vessels then united to form a single trunk 
which passed downward in a relatively 
normal fashion. The anterior left arch was 
smaller than the posterior right, and as this 
is usual one may expect that the defect 
produced on the posterior aspect of the 
esophagus will be somewhat smaller than 
that to be expected from an aorta of normal 
size. Occasionally, the anterior or left aortic 
limb is obliterated, and although con- 
striction is likely the posterior aortic arch 
would be of a size similar to the normal 
aorta. We have not attempted angio- 
cardiography in any of our patients but 
excellent visualization should be obtain- 
able, and this method is available if the 
diagnosis is in doubt. 

Anomalous Right Subclavian Artery. 
This is perhaps the most common of all of 
the anomalies of the great vessels at the 
base of the heart, but the roentgen diag- 
nosis appears to have been reported in- 
frequently as Copleman,^ describing i case 
of his own, could find only 4 other cases 
diagnosed during life. We have made the 
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roentgen diagnosis in 10 cases, and i of these 
patients has been operated upon by Gross 
with confirmation of the preoperative 
diagnosis. As a rule, the anomaly produces 
no symptoms but occasionally severe 
dysphagia is produced by the pressure of 
the vessel on the esophagus. Dysphagia 
lusoria correctly refers to the difficulty 
produced by this anomaly and not to that 
produced by a right aortic arch. 

When the right subclavian artery arises 
as the last vessel from the normal left aortic 
arch, it must cross the midline to its dis- 
tribution on the right side. In the anatomi- 
cal specimens collected by HolzapfeP^ the 
artery passed to the right behind the 
esophagus in 107 cases, between the esopha- 
gus and trachea in 20, and in front of the 
trachea in 6 cases. In all of our patients, 


Fig. II. J.R., infant male. Anomalous right subclav- 
ian artery arising as the last vessel from a normal 
aortic arch, and passing behind the esophagus to 
Its distribution. The roentgen diagnosis was con- 
firmed by Dr. Robert E. Gross at operation. Lat- 
eral view with barium in the esophagus shows a 
rounded filling defect on the posterior aspect of the 
esophagus. It is slightly above the level of the 
aortic arch and is smaller than a posterior defect 
produced by a posterior right aortic arch. 




Fig. 12. J.R. The anomalous right subclavian as 
seen in the left anterior oblique projection a small 
oblique filling defect on the posterior aspect and 
the left lateral aspect of the barium-filled esopha- 
gus. The defect runs upward from left to right. 
Pulsations were evident, and at roentgenoscopy 
the normal aortic arch could be visualized. 

and in those referred to by Copieman, the 
anomalous vessel has apparently been 
behind the esophagus. The roentgen picture 
is rather characteristic but it should not be 
confused with the deformity of the esopha- 
gus produced by a posterior right aortic 
arch. When the vessel passes from left to 
right behind the esophagus (Fig. ii to 13). 
it produces an oblique defect that appears 
to be about 0.5 cm. in width. This defect 
passes upward from left to right on the 
posterior aspect of the esophagus just above 
the level of the aortic arch. The aortic arch 
can normally be seen in its usual position. 
On the left posterolateral aspect of the 
esophagus a notched defect is visible as 
shown in the accompanying illustrations. 
This defect is visualized on the right pos- 
terolateral aspect but is less prominent 
tlian on the left. The oblique defect can be 
readily detected in the anteroposterior 
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Fig. 13. D,M:G., infant female. Anomalous right subclavian artery passing behind the esophagus. Not 
proved as the mild dysphagia did not warrant operation. Anteroposterior and lateral veins of the chest 
with barium in the esophagus shows the typical oblique filling defect running upward from left to right be- 
hind the esophagus. In the anteroposterior projection the barium column shows diminution in depth as it 
passes over the anomalous artery. 


projection if the barium swallowed is not 
too dense or too great in amount. When the 
vessel passes in front of the esophagus but 
behind the trachea a similar defect is 
produced (Fig. 14 and 15), but it is on the 
anterior rather than on the posterior aspect 
of the esophagus. The occasional vessel 
that passes in front of the trachea would 
probably produce no demonstrable defect 
or constriction of the trachea. 

Pate 77 t Ductus Aiio-iosus. Careful roent- 
genoscopic examination will frequently lead 
to the correct diagnosis of patency of the 
ductus arteriosus, but in many instances 
positive findings are minimal or absent if 
the ductus is of small caliber.'’ If variations 
from the normal appearance of the heart 
are noted the following changes will be 
observed in order of frequency: (i) dilata- 
tion of the pulmonary artery; (2) cardiac 
enlargement; (3) enlargement of the left 
auricle; (4) engorgement of the intra- 


pulmonary vessels; (5) exaggerated pulsa- 
tion of the ascending aorta, pulmonary 
artery, and the left ventricle; (6) unusually 
prominent pulsation of the vessels at the 
hila. Steinberg, Grishman and Sussman^" 
have shown that by angiocardiography it 
is frequently possible to demonstrate a 
small sacculation or “out-pouching” of the 
aorta at the level of the ductus. The ductus 
itself cannot be visualized. 

Coarctatio 77 of the Ao 7 'ta. The roent- 
genologic examination is often not diag- 
nostic but invariably yields useful informa- 
tion,' Moderate cardiac enlargement is to 
be expected. The enlargement and altered 
contour of the heart is due to hypertrophy 
of the left ventricle as can be demonstrated 
in the right anterior oblique and postero- 
anterior projections. However, Perlman,’^ 
in reviewing 13 cases, found no evidence of 
enlargement of the left ventricle in 4 of his 
patients, and he felt that there was no 
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correlation between the size of the left 
ventricle and the degree of elevation of the 
blood pressure. The ascending aorta will 
frequently appear to be slightly dilated but 
the aortic “knob” is always smaller than 
normal and may be quite invisible. The 
descending limb of the aorta is usually not 
visualized. Accurate delineation of the 
constricted portion of the aorta may be 
obtained by angiocardiography. Notching 
of the inferior margin of the ribs in the 
posterior third is perhaps the most valuable 
sign but is not reliable in the early age 
group. We have observed definite notching 
at the age of eight years, and in i patient at 
nineteen months of age. Notching of the 
first three ribs should not be expected. The 
correct diagnosis can occasionally be sus- 
pected by noting enlargement of the dental 
pulp cavity of the deciduous or permanent 
maxillary incisors.^ 

In conclusion j it must be emphasized that 
these anomalies can no longer be considered 
rare. Roentgenographic studies afford the 
only means by which a certain diagnosis can 
be established. Careful roentgenographic 
and roentgenoscopic examination should be 
carried out on every patient who exhibits 



Fig. 14. Adult male with symptoms of dysphagia. 
Anomalous right subclavian artery arising from 
the normal arch and passing to its distribution 
between the trachea and the esophagus. Antero- 
posterior and lateral spot roentgenograms of the 
esophagus show a small rounded 
oblique defect on the left lateral and anterior as- 
pect of the barium column. 

I am indebted to Drs. Copieman and Robb for 
permission to use Fig. 14 and 15. 



Fig. 15. Same case as Figure 14. Right anterior 
oblique view show's the anterolateral defect just 
above the arch of the aorta. The deformity is es- 
sentially similar to that produced by the subclav- 
ian passing posterior to the esophagus exxept for its 
anterior position. 

dysphagia, wheezing, stridor, or recurrent 
attacks of tracheobronchitis and pneu- 
monia. Prompt surgical treatment should 
yield satisfactory relief of the disabling 
symptoms produced by esophageal and 
tracheal compression. 

SUiMMARY 

1. Anomalies of the aortic arch are com- 
mon, many are clinically significant, roent- 
genologically demonstrable, and amenable 
to surgery. 

2. The nature of many of these anomalies 
may be determined by characteristic com- 
bination of great vessel shadows, lateral 
deviations of the trachea and esophagus, 
rounded pressure defects in the contour of 
the trachea, and rounded or oblique defects 
in the contour of the esophagus. 

3. Right-sided aortic arch may be de- 
tected in the posteroanterior roentgenogram 
by demonstration of a right-sided aortic 
“knob” with deviation of the trachea to the 
left. 
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4. A right aortic arch passing posterior 
to the esophagus produces a rounded defect 
on the posterior aspect of the esophagus 
with deviation of the esophagus to the left. 
A combination of a posterior right aortic 
arch with a left subclavian passing from 
right to left behind the esophagus may 
produce in addition a smaller oblique defect 
in the posterior esophageal wall above the 
defect produced by the aorta. If a persistent 
left aortic diverticulum is present in com- 
bination with a posterior right aortic arch a 
double rounded defect may be observed on 
the posterior aspect of the esophagus. 

5. A constrictive double aortic arch 
produces narrowing of the trachea and 
esophagus from both sides^ anterior dis- 
placement of the trachea, and compression 
of the trachea as seen in the lateral pro- 
jection. In both the constrictive and non- 
constrictive types of double aortic arch, 
a rounded defect in the contour of the 
esophagus is present posteriorly. 

6. A right subclavian artery arising from 
the arch of the normal aorta as the last 
branch of the arch may pass to its distribu- 
tion on the right side in front of the trachea 
but will in most instances pass behind the 
esophagus; a characteristic small, oblique 
filling defect is produced. In a small per- 
centage of cases the anomalous artery 
passes between the esophagus and the 
trachea and in such cases the typical 
oblique defect will be on the anterior aspect 
of the esophagus. 

7. A summary of the roentgen findings 
in patent ductus arteriosus and coarctation 
of the aorta is presented. Two additional 
patients with double aortic acid have been 
seen since this paper was submitted for 
publication. 

300 Long\vood Ave. 

Boston 1 5, Mass. 
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ANOMALOUS RIGHT SUBCLAVIAN ARTERY ORIG- 
INATING ON THE LEFT AS THE LAST 
BRANCH OF THE AORTIC ARCH* 

REPORT OF A PROBABLE CASE DIAGNOSED ROENTGENOLOGIC ALLY 

By LIEUTENANT HERBERT M. STAUFFER (MC), U.S.N.R., and 
LIEUTENANT HARRY H. ROTE (MC), U.S.N.R. 


T he best known anomaly arising from 
variation in the developmental pattern 
of the aortic arch system is persistent right- 
sided aortic arch, a well recognized entity 
roentgenologically. On the other hand, 
origin of the right subclavian artery on the 
left as the last branch of the aortic arch, 
while not an infrequent anomaly, has been 
diagnosed in life by roentgenologic methods 
only in recent years. Tliis small number of 
reported diagnoses of anomalous right sub- 
clavian artery in comparison with its rela- 
tively frequent occurrence anatomically 
has made it appear desirable to publish the 
findings in the following case, which differs 
in certain respects from those previously 
reported. 

The earliest descriptions of this anomaly 
appeared in the first part of the eighteenth 
century, and by 1899 HolzapfeP was able 
to collect 193 cases from the literature. The 
abnormality was found in 19 of 2,291 
anatomical preparations reported by eight 
investigators.^ In a number of series the in- 
cidence reported has varied from 0.4 to 
2.0 per cent.^- In this connection it is inter- 
esting to note that AbbotP in her analysis 
of 1,000 cases of congenital cardiac lesions 
recorded only 7 examples of this condition. 
KommerelP® was apparently the first to de- 
scribe the characteristic roentgen findings. 
His report, appearing in 1936, was based on 
a single case. Four further cases® have 
been reported subsequently in the Euro- 
pean literature; I of these, that of Zdansky, 
was confirmed by postmortem study. 

In the transformation of the embryonic 
aortic arch system toward the usual adult 
human pattern, the right dorsal aorta be- 
comes interrupted caudad to the origin of 


the primordial right subclavian artery.® 
The subclavian artery thus takes its origin 
either separately as the first branch of the 
aortic arch or with the common carotid 
from the innominate (Fig. i. A). The 
anomalous right subclavian results from 
interruption of the right aortic arch cepha- 
lad to the origin of the primordial right 
subclavian. The latter then arises from the 


XCCA I.CCA SCCA LCCA 



Fig. I . A, diagram of usual aortic arch system in the 
18 mm. human embryo (after Congdon). The 
right subclavian artery arises as a branch of the 
innominate, the caudal portion of the right dorsal 
aorta disappearing. B, development of anomalous 
right subclavian artery, the caudal portion of the 
right dorsal aorta persisting while the cephalic 
portion disappears (after Anson). [AA — aortic 
arch; I A — innominate artery; RCCA — right com- 
mon carotid artery; LCCA—\At common carotid 
artery; RSA — aright subclavian artery; LSA — left 
subclavian artery.) 

cephalic end of the unpaired dorsal aorta 
and passes cephalad and to the right 
usually dorsad to the esophagus (Fig. i, 
B). The anomalous subclavian thus be- 
comes the last branch of the aortic arch. A 
remnant of the right aortic arch occasion- 
allv persists as a diverticulum-like or 
aneurysmal outpouching at the origin of 
the subclavian artery from the distal por- 
tion of the aortic arch. 


The views expressed are those of the authors and do not necessarily reflect those of the Navy Department. 
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Fig. 2. Diagrammatic representation (dorsal view) 
of origin and course of anomalous subclavian ar- 
tery in one of the earliest reported cases (photo- 
static reproduction of plate from Bayford’s orig- 
inal paper). The vessel was stated to pass between 
trachea and esophagus; marked dysphagia was 
present (“dysphagia lusoria”). (G — ascending 
aorta; // — descending aorta; I — right common 
carotid artery; J — left common carotid artery; 
K — left subclavian artery; L — trachea; M — esoph- 
agus; N and 0 — anomalous right subclavian 
artery.) 

The striking roentgenologic finding^^ is 
the presence of a small semicircular inden- 
tation (described as finger sized) in the 
dorsal aspect of the barium-filled esophagus 
at the level of the upper margin of the 
aortic arch. This impression is attributed to 
the aneurysmal origin of the anomalous 
subclavian artery. A soft tissue shadow 
representing the vessel may be identifiable 
and the presence of pulsations in the in- 
dentation aids in confirming the diagnosis. 
Kommerell states that the diagnosis can 
only be made roentgenologically when an 
aneurysmal origin of the vessel is present; 
this would explain the paucity of roent- 
genologic diagnoses of the condition re- 
corded to date, since Holzapfel found such 
diverticula in only 33 of 51 cases. Dahm 
also and other writers are of the opinion 
that the possibility of demonstrating this 
anomaly does not exist if the subclavian in 


the neighborhood of the esophagus is of 
normal caliber. This seems even more 
apparent when the many variations in ori- 
gin and course of the anomalous artery are 
taken into account. The origin is usually 
from the posterior wall of the aortic arch 
where it approaches the vertebral column 
and more rarely from the upper wall. If 
the arch swings widely to the left the origin 
may be from the medial wall. The angle of 
origin can be sharp, right, or obtuse. As the 
origin is always deeper than the first rib, 
the vessel always courses upward and to 
the right. According to Holzapfel, the cross- 
ing over in the midline is from Cc to D4, The 
vessel occasionally passes in front of the 
esophagus, between it and the trachea, and 
still more rarely it passes in front of the 
trachea. It may be noted that the anatom- 
ical specimen from Zdansky’s case, which 
showed a well marked esophageal indenta- 
tion, did not show a significant dilatation 
of the right subclavian at its site of origin 
from the aortic arch, as far as can be deter- 
mined from scrutiny of the published 
photograph. 

Caudad to the abnormal indentation of 
the esophagus the aortic arch impression 
is apt to be poorly defined. The impression 
due to the subclavian artery in the cases 
reported has been more marked in the left 
than in the right anterior oblique views. 
This again has been attributed to the posi- 
tion of the diverticular origin on the aortic 
wall. In the right oblique position the 
shadow of the contrast material in the 
esophagus may be rendered less intense 
just above the level of the aortic arch due 
to the pressure from the left by the anoma- 
lous artery. Dahm indicates that anatomical 
preparations suggest that compression from 
the right is possible in some cases. No ab- 
normality of the great vessel contours seen 
in the anterior view has thus far been re- 
corded. 

The history of this anomaly is intriguing- 
Its early recognition anatomically led to 
the concept, which apparently was widely 
held in the early nineteenth century, that 
it was a frequent cause of dy.sphagia. Bay- 
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fordj^ in an interesting paper entitled “An 
Account of a Singular Case of Obstructive 
Deglutition,” published in the “Memoirs 
of the Medical Society of London” in 
1789, presented in detail the clinical and 
postmortem findings. In this case dyspha- 
gia accompanied by a sense of suffocation 
was prominent from childhood, and the 
patient succumbed of inanition in her sixty- 
first year. Autopsy showed the right sub- 
clavian artery arising on the left and cross- 
ing to the right betAveen the esophagus and 
trachea. A photostatic copy of one of Bay- 
ford’s original plates is reproduced here- 
Avith (Fig. 2). For the SAA*alloA\'ing difficulty 
in tliis case Bayford coined the term “dys- 
phagia lusoria,” a minor anomaly being re- 
ferred to in his time as a “lusus Naturae,” 
i.e., a prank of nature. The popularity of 
this diagnosis Avaned Avith the coming of 
the era of anatomic pathology but the term 
has persisted in connection AA'ith discussions 
of pereistent right-sided aortic arch as Avell 
as of left-sided origin of the right sub- 
clavian artery. Dysphagia is noAA^ thought 
to occur in the latter condition only Avheii 
the origin of the abnormal A’-essel is aneu- 
rysmal. 

It has been suggested*-^ that such 
changes as inequality of the radial pulses, 
enlargement of the thoracic duct, and 
symptoms like those in the scalenus anticus 
syndrome might be produced by the aber- 
rant right subclaAdan artery. 

Our observations relatiA'e to the great A^essels 
Avere made incidentally in the course of the 
clinical study of a tAventy-tAvo year old male 
AA'ith a history of rheumatic heart disease. The 
patient AA'as achnitted to the hospital complain- 
ing of a pulling pain in the left side of the chest, 
radiating to the right shoulder, AAdiich had been 
present on effort since the age of fifteen years. 
The past history included episodes of epistaxis 
and AA’andering joint pains occurring after an 
attack of scarlet feA'er at the age of nine. From 
the ages of thirteen to sixteen years he had 
taken digitalis because of ankle edema. There 
had been no SAvalloAAung difficulty. Physical ex- 
mnination shoAA'ed a robust young adult male. 
The blood pressure AA’as 146 mm. Hg systolic/92 
diastolic; the pulse, 92 per minute. Examination 


IS 

of the heart reA’^ealed a mitral presystolic thrill 
and murmur folloAved by a systolic murmur; 
the last, transmitted tOAvard the axilla. An 
aortic systolic murmur Avas transmitted into 
die neck. The electrocardiogram shoAved no 
unusual features, and laboratory studies Avere 
negatiA’-e. The fiA’^er and spleen Avere not en- 
larged, and there AA’as no palpable peripheral 
lymphadenopathy. 

Roentgenoscopic examination and roentgeno- 
grams of the chest rei^ealed no cardiac enlarge- 
ment, the contour of the heart proper appearing 
normal. HoAV’e\''er, in the anterior amcaa’ a small 
couA’^ex prominence AA’as eAudent on the left just 
aboA’e the shadoAA’ of the aortic knob. The latter 
AA'as identifiable by the leA’el of the indentation 
in the esophagus due to the aortic arch (Fig, 
3). The impression Av’as gained roentgeno- 
scopically that diis accessory shadoAv exhibited 
intrinsic systolic pulsation. On contrast visuali- 
zation of the esophagus in the lateral and right 
anterior oblique A'ieAvs, a small indentation of 
the dorsal Avail of the esophagus AA'as evident 
opposite the body of the fourth thoracic A'er- 
tebra and immediately aboA'e the A'^entral im- 
pression due to the aortic arch (Fig. 4 and 5). 
The abnormal notch measured 1.5 cm, in di- 
ameter on roentgenograms made Avith a 2 
meter target-film distance. It Avas less Avell 
A'isualized in the left anterior oblique vieAV. 
Pulsation could not be seen in the neighborhood 
of the indentation roentgenoscopically; and at 
esophagoscopy although the narroAving due to 
extrinsic pressure on the dorsal AA’all of the 
esophagus Avas obAnous, pulsation Avas not ob- 
serA'ed. 

The roentgen findings in this case are 
someAvhat at A’^ariance AA'ith those in the 
feAv cases found in the literature up to the 
present. The indentation in the dorsal Avail 
of the esophagus is smaller and is not best 
seen in the left anterior oblique AdeAv, The 
small conA'^ex shadoAv above the aortic 
knob on the left in the anterior vieAV has 
not been described previously; in our opin- 
ion a lateral aneurysmal origin of an aber- 
rant right subclaAdan artery satisfactorily 
accounts for this finding, and for the pulsa- 
tions eAudent roentgenoscopically. Accord- 
ing to our interpretation the esophageal 
impression in this case represents a segment 
of the circumference of the subclaAdan 
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Fig. 3, 4, and 5. Roentgenograms of probable 
case of anomalous right subclavian artery. 
(Anterior (Fig. 3), right anterior oblique 
(Fig. 4) and lateral views (Fig. 5).) (a — level 
of aortic arch indentation in barium-filled 
esophagus; b — abnormal dorsal notch at- 
tributed to right subclavian artery crossing 
from its left-sided origin; c — prominence of 
upper mediastinal contour, above aortic 
knob, exhibiting systolic expansion roent- 
genoscopically, and interpreted as repre- 
senting aneurysmal origin from the aortic 
arch of the right subclavian artery.) 


artery proper, which is normal in caliber at the anomalous subclavian artery itself are 
this point due to the more lateral situation recognizable. While this vascular anomaly 
of the diverticular origin. Thus we postu- seems to best explain the roentgen features, 
late that in this case both the diverticulum- other possibilities obviously exist. Ex- 
like origin and the esophageal imprint of trinsic compression of the esophagus by a 
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lymph node was not excluded since pulsa- 
tions could not be identified in the indenta- 
tion; peripheral lymph adenopathy, how- 
ever, was absent. The possibility seems 
remote tliat a mediastinal mass, not 
vascular, could be responsible for both the 
convex contour above the aortic knob and 
for the esophageal imprint. It will remain 
for future correlated roentgen and ana- 
tomic studies to prove whether or jiot the 
findings recorded above are characteristic 
of certain examples of left-sided origin of 
the right subclavian artery. 

SU.M.M.ARV 

1. Case report of a left-sided origin of 
right subclavian artery in a young man 
with vague symptoms of chest discomfort. 

2. The diagnosis was based on roent- 
genoscopic and roentgenographic findings 
of; (a) indentation of dorsal wall of esopha- 
gus best seen in the left anterior oblique 
view; (b) a small convex prominence just 
above the shadow of the aortic knob in the 
anterior view in which there appeared in- 
trinsic systolic pulsations. 

Harry H. Pote, M.D. 

403a Walnut St. 

Philadelphi.! 4, Pa. 
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SACCULAR ANEURYSM OF THE ABDOMINAL AORTA* 

REPORT OF A CASE OF EIGHT YEARS’ DURATION 

By JOHN G. ARCHER, M.D., F.A.C.P., G. J. MARUM, M.D., and E. T. WHITE, M.D. 

GREENVILLE, MISSISSIPPI 


A neurysm of the abdominal aorta is 
about one-tenth as common as aneu- 
rysm of the first portion and the arch of the 
aorta. Not more than 600 cases have been 
reported (Hubeny and Pollack, and Scott). 
The disease is caused by weakening of the 
media by destruction of the elastic tissue. 
Syphilis is the most common cause but 
some cases are due to arteriosclerosis and 
infected emboli that lodge in the vasa 
vasorum. The disease is more common in 
the colored race. 

Saccular aneurysm increases progres- 
sively in size, causing atrophy and erosion 
of any structure on which it impinges, in- 
cluding bony tissue. Thrombosis in succes- 
sive layers occurs in the aneurysmal sac; 
this serves to strengthen the wall to some 
extent although there is but little organi- 
zation of the thrombus. There is little direct 
effect on the heart or the circulation, and 
symptoms are usually due to the pressure 
and erosion of adjacent structures. The 
average time of observation of the reported 
cases was only a few months. Scott writes 
that 70 per cent succumbed within three 
years after onset of symptoms, that 17 per 
cent survived more than five years and that 
only I patient who did not have an erosion 
of the lumbar spine has survived for 
twenty-eight years. 

The case we are reporting was observed 
for more than eight years. 

P.H., white male, aged thirty-five, acquired 
syphilis at the age of seventeen. He had very 
little antiluetic treatment but had a negative 
blood ^Yassermann at the age of twenty-two. 
When seen in 1936 his Wassermann reaction 
was positive. In 1940, when an erosion of the 
lumbar spine was diagnosed for the first time, 
a brace was prescribed which enabled the pa- 
tient to keep on working at rather strenuous 


labor—he was employed in the construction of 
a Trans Isthmian Highway in the Panama 
Canal Zone. In June, 1941, on his way back to 
this country, his boat was torpedoed in the 
Caribbean Sea. While 3^ of the crew were 
killed the patient, bruised about his chest, made 
his way down the ladder and into a life boat. 
He was picked up after drifting two days and 
two nights in the life boat and returned by 
plane. He continued working until October, 
^943> when he fell from a truck, injuring his 
back. He was still able to walk when he was 
admitted to the hospital on February 5, 1944. 
He died of heart failure April 18, 1944. 

Clinical Course. Slowly increasing backache, 
at first only intermittent, later on more or less 
continuously, localized in the area of the lower 
thoracic and upper lumbar spine and radiating 
into both legs. A palpable mass has been felt 
in the epigastric area since 1940, and has 
gradually increased in size. The skin in the epi- 
gastric area bulged and was of bluish discolora- 
tion. Bruit and thrill could be diagnosed over 
the tumor. Bending and erecting of the spine 
has been interfered with since 1940 but the pa- 
tient could turn from one side to the other until 
shortly before his death. There was no gibbus. 
The function of the gastrointestinal tract re- 
mained normal. 

Physical findings on admisson to the hos- 
pital: A somewhat emaciated male, thirty-five 
years of age, who gave his normal weight as 
165 lb.; present weight, 135 lb. Blood pressure 
152/84. Fine tremor of the extended hands. 
Arg>dl Robertson pupils. Heart slightly ac- 
celerated, regular, considerable accentuation of 
the second pulmonic sound, loud systolic mur- 
mur at the apex. At intervals during the pa- 
tient’s treatment a pericardial friction rub was 
noted. The lungs were resonant at first but 
later during illness moist rales at both bases 
were heard. There was a palpable mass in the 
epigastrium over which there was a distinct 
bruit and thrill. Inguinal glands palpable hut 
not markedly enlarged. The legs were at first 


* From the Drs. Gamble Bros, and Archer Clinic and the Kings Daughters Hospital, Greenville, Miss. 
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thin but later became quite edematous. Knee 
jerks were slightly exaggerated. 

The most impressive of the twenty-six roent- 
genograms taken of this patient during the time 
of observation are reported: 

March ii, 1940 (Fig. i): The lateral view 
shows an erosion on the anterior border of the 
first and second lumbar vertebrae, with the 
greatest destruction in the upper half of the 
body of the second lumbar. 

January 6, 194a (Fig. 2): In the anteropos- 
terior view the opacity due to the aneurysm 
extends from the level of the left border of the 
tenth thoracic to the level of the left border of 
the first lumbar vertebra, bulging laterally, with 
its greatest width about 1 inch below the dia- 
phragm. Distinct calcification in the upper 
third of the lateral wall of the aneurysm. 

January 25, 1944 (Fig. 3 and 4): In the lat- 
eral view the erosion is more advanced and 
includes the bodies of the eleventh and twelfth 
thoracic and the first and second lumbar verte- 
brae. One-third of the eleventh thoracic, al- 
most half of the twelfth thoracic and the first 
lumbar and the upper border of the second 
lumbar vertebrae are involved. In contrast to 
the increased destruction of the vertebral 
bodies the anteroposterior view shows that 



Fig. I. M.-irch 11, 1940. 



Fig. 2. January 6, 1942. 


the aneurysmal sac is smaller but that the cal- 
cification of its lateral wall is complete. 

April 20, 1944 (Fig. 5 and 6): The first lum- 
bar vertebra is almost completely destroyed, 
showing only a smaller upper and a larger 
lower triangle of bone structure on its posterior 
border, the findings in the eleventh and 
twelfth thoracic vertebrae are about the same 
as in the examinaton of January 25, 1944, but 
the destruction of the second lumbar vertebra 
is more advanced. The appearance suggests 
that the aneurysm has extended backward and 
downward (Fig. 5). 

The roentgenogram of the chest, taken in the 
recumbent position shows the final stage of the 
disease: the right diaphragm is at the level of 
the fourth rib, the left diaphragm at the level 
of the sixth rib. There is some lack of trans- 
lucency of the right lung and hyperaeration of 
the left lung, the heart is slightly displaced to 
the left side. No signs of pneumonia or broncho- 
pneumonia shortly before death. The upward 
displacement of the right diaphragm is due to 
the pressure of the aneurysm from below (Fig, 
6 )' 

Autopsy Fhidhigs. Permission to examine the 
abdominal cavity only was obtained. This re- 
vealed a large saccular aneurysm of the ab- 
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dominal aorta, 26 cm. long and 15 cm. in di- 
ameter, located in the right side of the abdomi- 
nal cavity with the intestines displaced to the 
left side and the liver pushed up. The right dia- 
phragm was at the level of the fourth rib, the 
left at the sixth rib. The sac of the aneurysm 
was not ruptured. There was complete erosion 
of the twelfth thoracic and the first lumbar ver- 
tebrae and partial erosion of the eleventh tho- 
racic and second lumbar vertebrae. The wall of 
the abdominal aorta had considerable calcare- 
ous degeneration. - The aneurysmal sac 
contained a large blood clot formed in lami- 
nated layers with practically no tendency to 
organization. There was considerable straw 
colored fluid in the abdominal cavity. The im- 
mediate cause of death was not due to the an- 
eurysm but to congestive heart failure. 

SUMMARY 

A case of saccular aneurysm of the ab- 
dominal aorta, observed for eight years, 
is reported with clinical, roentgenological 
and pathological findings. 

The t^Tjical roentgenographic findings 
were progressive erosion of four vertebral 
bodies and calcification of the wall of the 
aneurysm. 


The case is of interest because the patient 
was able to work hard until a few months 
before his death and had survived torpedo- 
ing of his boat and drifting in the Caribbean 
Sea for two days and two nights. 

We wish to thank Dr. Charles Gottlieb of New 
York University Medical College for having the 
prints of the negatives made in his department. 

Medical Arts Building 
Greenville, Mississippi 
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HEPATODIAPHRAGMATIC INTERPOSITION OF THE 
COLON WITH GASTRIC HYPERTROPHY 

CASE REPORT 

By CAPTAIN ELI STARR 

MEDICAL CORPS, ARMY OF THE UNITED STATES 


/^UT of 20,000 roentgenoscopies, Koyn"* 
observed 29 patients with hepatodia- 
phragmatic interposition of the colon. 
Uspensky,® i 1 four and a half years, ob- 
served 22 such cases from among 26,000 
colon studies. From these figures, a fre- 
quency of 1. 1 cases per thousand is noted. 
This figure is in agreement with Lusena’s 
assertion of i per thousand, quoted from 
Felkel.® Felkel believes the condition to be 
more frequent, but usually not recognized 
at the bedside. 

Hepatodiaphragmatic interposition of 
the colon is primarily a roentgenological 
diagnosis. It manifests itself by the presence 
of a collection of gas in the right subdia- 
phragmatic space, interposed between the 
densities of both the liver and diaphragm. 
This roentgenographic finding has become 
so associated with the presence of intra- 
peritoneal air following perforation of a- 
viscus that the roentgenologist is momen- 
tarily perplexed when he notes this condi- 
tion in a patient free of symptoms, much 
less the clinical findings suggestive of a per- 
forated viscus. However, hepatodiaphrag- 
matic interposition of the colon behaves 
just this way. Usually, it is discovered as 
an incidental finding on a routine exami- 
nation,'’ A case of this type is being re- 
ported, However, the main purpose of this 
paper is to call attention to the fact that 
gastric catarrh is the most common condi- 
tion found associated with hepatodia- 
phragmatic interposition of the colon,’' and 
that this catarrh is the result of gastric hy- 
pertrophy secondary to pressure of the de- 
scended liver upon both the stomach and 
duodenum. 

Pendergrass and KirU reported a case of 
interposition of the hepatic flexure which 
upon the wet film was mistaken for free 


gas in the peritoneum. The diagnosis of a 
ruptured viscus was made. At operation, 
an acute pancreatitis was found. Upon the 
dry roentgenograms the authors noticed for 
the first time thin haustrations traversing 
the gas and revised the diagnosis. Necropsy 
showed the liver to be rotated and low and 
the hepatic flexure interposed between the 
diaphragm and the liver. The case illus- 
trates how an anomalous condition may 
closely simulate a serious surgical entity. 

Schenck® reported a case of a pinpoint 
perforation of the anterior surface of the 
pylorus (confirmed on laparotomy), in 
which the roentgenological diagnosis of a 
perforated viscus was rendered difficult by 
the concomitant existence of a hepatodia- 
phragmatic interposition of the colon. This 
latter condition was not recognized prior to 
operation. On reveiwing the roentgeno- 
grams, Schenck noticed and called atten- 
tion to the persistence of haustral markings 
and the unchanged appearance of the gas 
in the right subphrenic space in both the 
erect and prone views. These findings were 
indicative of hepatodiaphragmatic interpo- 
sition, However, the presence of a distinct 
fluid level in the upright views would indi- 
cate that, in addition to the meteoric he- 
patic flexure, there were free air and fluid 
in the right subphrenic space. This case il- 
lustrates how an anomalous position of a 
bowel loop may exist concomitantly vith 
an acute surgical condition, rendering 
roentgenologic diagnosis difficult. 

The cases just cited serve to illustrate 
the importance and need of thorough 
knowledge of hepatodiaphragmatic inter- 
position of the colon. Failure to recognize 
this entity leads to serious embarrassment. 
At any rate, in no case should surgical in- 
tervention be precluded because of the 
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presence of interposition, particularly when 
clinical findings indicate immediate lapa- 
rotomy. Futhermore, the article by Schenck 
suggests a method of differentiating free 
gas from hepatodiaphragmatic interposi- 
tion. 

In the above, the disease entity, hepato- 
diaphragmatic interposition of the colon, 
has been considered primarily as an asymp- 
tomatic incidental finding. This is not al- 
ways the case. Quite a large percentage of 
cases exhibit varied and uncharacteristic 
symptoms. Felkel- has reviewed the litera- 
ture with particular reference to the symp- 
toms occurring in this entity and has 
grouped them as follows: 

I. Direct symptoms: those resulting 
from the displacement of the colon, and 
. II. Indirect symptoms: those due to 
pressure of the descended liver upon the 
neighboring organs. 

Constipation and flatulence are most 
common of the direct S3"mptom group. 
These ma}' last several days finally to be 
relieved by the passage of massive stools 
and great quantities of gas. Kolju' reports 
a case wherein a patient had onh^ two nor- 
mal bowel movements during a period of 
one and a half months. In the majority of 
the cases the constipation is of an inter- 
mittent nature. This is rather characteristic 
of interposition of the colon, particularly in 
the temporary, inconstant type of interpo- 
sition of the colon (Uspensky,® Podkamin- 
sk}''*). Occasionally complete obstruction 
results through the inability of the peristal- 
sis to further the fecal column and so ne- 
cessitating cecostomy. Thus, in every case 
of intestinal obstruction following chronic 
constipation, interposition of the colon 
should be ruled out. 

As for the indirect symptoms, dyspepsia, 
pyrosis, nausea, regvirgitation, and vomit- 
ing are most common. At first glance, these 
s^'mptoms seem unrelated to a disease en- 
tity in which a large bowel loop is inter- 
posed between the liver and the diaphragm. 
However, the downward and left displace- 
ment of the liver compresses the pyloric 
end of the stomach and the first portion of 


the duodenum producing gastric retention, 
distention, eventual hypertropht' and pos- 
sibly ulcerations. Thus, one should rather 
expect gastric symptoms in hepatodia- 
phragmatic interposition than be misled by 
them. 

. Podkaminsky® and Sabat-Szczepansky" 
assert that gastric ulcers appear as sequelae 
of interposition of the colon. This they ex- 
plain on the basis of the above mentioned 
liver pressure upon both the ptdorus and 
the duodenum, x^lso, Nicolic and Kayser,® 
in their studies of cases of ectopic livers 
have frequentl}" noted gastric ulcerations 
associated with liver ectopy. 

Yet, BiirgeP and Weiland^® uphold a 
view^ in direct opposition to that of the 
above investigators. These last mentioned 
maintain that the perforated gastric ulcer 
is the primary disease of which the inter- 
sition is a sequel. They proceed to explain 
that perforation of the ulcer results in an 
inflammatory adhesive process of the he- 
patoduodenal ligament which together 
wdth the weight of the ulcerated, distended 
stomach is sufficient to dislodge the liver 
from its cupola in the right cusp of the dia- 
phragm. As a result, the hepatic flexure is 
permitted to interpose itself between the 
diaphragm and the liver. 

In the above have been indicated the 
opposing views relative to the frequent as- 
sociation of interposition of the colon w'ith 
gastric ulcerations. It is my opinion that 
both contentions are probably correct. 
However, the following case would favor 
the point of view which maintains that 
interposition of the colon is the primary 
lesion. 

REPORT OF CASE 

The patient, a white soldier in the early 
twenties, presented himself for a routine chest 
roentgenogram prior to his acceptance for Of- 
ficers’ Candidate School. On this roentgeno- 
gram (Fig. i) large collections of gas were noted 
under both domes of the diaphragm. The soldier 
was immediately recalled for history and physi- 
cal examination. 

His past history revealed that he had been 
a lieutenant in the Polish Army during this war. 
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Fig. I. Roentgenogram of the chest shows large col- 
lections of gas under both domes of the diaphragm. 
The gas collection on the right is out toward the 
periphery and it appears to be traversed by 
haustral markings. 



When forced to flee to England in 1940, he had 
suffered severe exposure and malnutrition. He 
contracted pneumonia and was hospitalized in 
England. His condition was very critical, but 
he recovered after four months’ treatment. As a 
child, he had had typhoid or typhus fever, he 
did not know which it was. Otherwise he had 
been absolutely healthy. There were no illnesses 
in his family. 

At present, he is frequently disturbed by con- 



Fig. 3. Barium enema, left oblique view, shows the 
distended hepatic flexure beneath the right dome 
of the diaphragm. 

stipation and a feeling of being bloated. How- 
ever, only on occasions does he resort to laxa- 
tives, He notes nothing peculiar about his stools. 
He has no abdominal pain but occasionally a 
sharp ache in his right shoulder. Off and on, he 
has a heartburn and gaseous eructations. He is 
able to eat all foods without discomfort. He be- 
lieves that he has much more gas in his system 
than do other soldiers. Outside of this, he feels 
physically fit. 

Fig. 2. Barium enema, posteroanterior view, shows 
the distended hepatic flexure to be lateral, above, 
and in front of the liver. The .splenic flexure is 
lower than usual with a large magcnblase above it. 
The ascending and sigmoid colons are redundant. 
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On physical examination the soldier is of 
medium build and well nourished. The head, 
eyes, ears, nose, and throat are negative. The 
chest examination shows the lungs and heart to 
be within normal limits. His abdomen is dome 
shaped, nontender, and tympanitic throughout. 
The liver and spleen are nonpalpable. No masses 
can be felt in the abdomen. One medical officer 
believes the abdominal cutaneous vessels to be 
prominent. There are no musculoskeletal ab- 
normalities. 

Roentgenoscopic and roentgenographic ex- 
amination of the colon by barium clysma 
showed the hepatic flexure to be markedly dis- 
tended and to lie above and in front of the liver, 
beneath the lateral half of the right dome of the 
diaphragm. The upperntost portion of the as- 
cending colon was similarly dilated and lateral 
to the liver shadow. From this vmusually high 
position, the hepatic flexure dipped abruptly 
downward to become continuous with the 
transverse colon. (According to Felkel,- the 
falciform ligament is the cause of this abrupt 
change in course.) The splenic flexure was at a 
much lower level than the hepatic flexure, be- 
neath a rather large magenblase. This large gas- 





Fig. 4. Barium enema, right oblique view, shows the 
distended hepatic flexure beneath the outermost 
portion of the right dome of the diaphragm. Note 
the large m.agenblase. 



Fig. 5. Barium enema, post-evacuation roentgeno- 
gram, shows the meteoric hepatic fle.xure. 

trie air bubble may have caused the caudal dis- 
placement of the splenic flexure. Both the as- 
cending and sigmoid colons were elongated and 
redundant but neither exhibited the degree of 
distention seen in the hepatic flexure. The re- 
mainder of the large bowel was characterized by 
moderate distention and an enormous capacity 
for contrast medium, almost three times the 
normal amount (Fig. 2, 3, 4, and 5). Upon the 
evacuation roentgenogram the large bowel was 
meteoric. The excursions of both domes of the 
diaphragm were equal. 

The presence of the unusually large gastric 
air bubble on many of the roentgenograms sug- 
gested either an abnormality of the stomach 
itself or gastric dilatation, probably secondary 
to liver pressure upon the pylorus and duo- 
denum. Roentgenological examination of the 
stomach and duodenum showed extrinsic pres- 
sure upon the lesser curvatures of both the 
stomach and duodenal cap, confirming liver 
ectopy (Fig. 6 and 7). Both the stomach and 
cap were markedly elongated and dilated. 
The mucosal folds were hj’pertrophic and 
the peristalsis quite active. From many of the 
roentgenograms the impression was gained that 
the liver was somewhat smaller than normal. 



July, 1946 


Eli 



Fig. 6. Roentgenogram shows distention and hyper- 
trophy of both the stomach and the duodenal cap. 

SUMMARY AND CONCLUSION 

Hepatodiaphragmatic interposition of 
the colon is not a rare entity, and thus it 
attains sufficient importance so that its 
symptomatology, course, complications, 
differential diagnosis and treatment be 
gone into with greater thoroughness. Here- 
tofore, investigators have concerned them- 
selves primarily with its etiology and with 
the reporting of the entity as a rare and in- 
cidental finding. The author has included 
two case reports from the literature to il- 
lustrate how real and important the need 
for thorough familiarity with this entity 
can be. Next, the gastric symptoms, often 
found associated with hepatodiaphrag- 
matic interposition, are elaborated upon. A 
special point is made of stressing the logical 
-association between interposition of the 
colon and the presence of these gastric 
findings. The case herein reported is illus- 
trative inasmuch as it demonstrates hepatic 
pressure upon a hypertrophic stomach. 

98 Heyward St., 

Brooklyn 6, N. Y. 
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Fig. 7. Roentgenogram shows pressure along the 
lesser curvatures of both the stomach and duo- 
denal cap. 
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W ITHIN the past two decades, myelog- 
raphy employing an opaque medium, 
has become a standard and well recognized 
roentgenographic procedure in the exami- 
nation of the spinal canal. More recently, 
it has been established^ that lateral rup- 
ture of the cervical inter^’'ertebral discs 
producing pain in the neck, slioulder and 
arm is a fairly common lesion. It is the pur- 
pose of this paper to present our ex'perience 
with pantopaque myelography in patients 
having or suspected of having this condi- 
tion. 

Considerable diversity of opinion still ex- 
ists in regard to the accuracy, or even the 
necessity of myelography in the diagnosis 
of ruptured disc in the cervical region. It is 
apparent that this question will remain un- 
solved until a large series of patients are 
subjected to both m}"elography and explo- 
ration, irrespective of the findings with 
myelography. To our knowledge such a se- 
ries has not been reported as yet. HoAvever, 
it may safely be stated that with reference 
to the lumbar spinal canal, it is not an un- 
common experience to obtain a negative 
myelogram in a patient who has all the 
signs and symptoms of a ruptured inter- 
vertebral disc. Furthermore, when these 
patients are explored a definite herniated 
nucleus has often been found. We have in 
our series of lumbar myelographies a suf- 
ficient number of such instances to justify 
the conclusion that a negative lumbar myel- 
ogram is merely inconclusive and does not 
rule out the presence of a herniated nucleus 
pulposus. 

There is little literature on the subject of 
rnyelography in the diagnosis of ruptured 
discs in the cervical region. Spurling and 
Scoville" were the first to report a signifi- 


cant sei'ies of cases. They concluded that 
myelography is an exceedingly accurate 
method of diagnosing these lesions and 
cited II cases proved at operation with 
only I normal myelogram in the group. Un- 
fortunately, no mention was made as to 
W’hether there w^ere any negative explora- 
tions in patients in w'hom a defect had been 
visualized in the myelogram. Michelsen 
and Mixter® reported 8 cases of rupture of 
cervical discs, 7 of which had had myelog- 
raphy. In I, the myelogram was negative; 
in 2 it was unsatisfactory; and in 4, the re- 
sults w^ere only suggestive. No conclusions 
concerning the accuracy of this procedure 
were offered. Epstein and DavidofF re- 
ported 5 cases of ruptured cervical inter- 
vertebral discs, in all of w hich the herniated 
nucleus pulposus produced spinal cord 
symptoms of varpng degree. These lesions 
are usually much larger than those pro- 
ducing nerve root pressure alone; they are 
located in the center or at least near the 
central portion of the canal and result in 
myelographic defects differing from those 
that are the subject of our paper. Browder 
and Watson'" have recently reported on a 
series of 21 operated cases with an excellent 
clinicopathologic study. Their cases have 
included disturbances of the disc causing 
pressure on the nerve root and/or spinal 
cord. They state that they had been able 
to collect only 69 verified cases. Our experi- 
ence is based on 62 cervical myelograms, 
28 of w'hich were positive, with 16 verified 
at operation. 

Lateral herniation of the cervical inter- 
vertebral disc may result from slight or 
severe trauma or it may appear without 
any recognizable injury. These lesions have 
been classified into two types: the soft ex- 


• From the Departments of Neurosurgery and Radiology of the O’Reilly General Hospital, Springfield, Missouri. 
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traded nodule of nucleus pulposus "which 
may later undergo degeneration and calcifi- 
cation and when calcified is often wrongly 
intei-preted as an arthritic spur; and pro- 
trusions of the disc without rupture of the 
annulus fibrosus or extrusion of the nucleus. 
Calcification may occur in the late stage of 
this second type also. 

The symptoms vary greatly in intensity. 
Usually there is some pain and stiffness in 
the neck with radiation down the medial 
border of the scapula, the shoulder, the 
anterior chest, the lateral and medial 
borders of the arm and forearm to the 
hand. Weakness of the hand and numbness 
and paresthesia in the thumb or one or 
more fingers may be present. As in the pa- 
tient with rupture of a lumbar interverte- 
bral disc, straining, coughing and sneezing 
aggravate the pain. Examination reveals 
muscle spasm and limitation of motion of 
the neck. There is some degree of scoliosis 
of the cervical spine, usually away from the 
lesion. Tenderness over the brachial plexus 
and scalenus anticus muscles may be 
elicited. Pressure on top of the head, de- 
scribed by Spurling and Scoville,^ repro- 
duces the pain. This may be accomplished 
also by pressure over the emerging nerve 
root. Motor, sensory and reflex changes 
may be present in the arm. 

Actually in most cases the clinical find- 
ings permit of a high degree of accuracy in 
the localization of the lesion. In a significant 
number of cases, however, there are no find- 
ings upon which to base a neurologic locali- 
zation. 

The spinal fluid examination is of rela- 
tively little value in diagnosis of lateral 
herniations. Occasionally, however, there 
may be an increase in the total protein con- 
tent. 

The indications for cervical myelography 
in ruptured intervertebral discs are not yet 
clear. At the O’Reilly General Hospital, it 
has been our policy since late T943 to do 
myelograms upon all cases suspected of 
having a ruptured cervical disc, provided 
that severe enough symptoms and signs 
have been present to warrant operation or 


if an exact diagnosis was necessary for 
other reasons. This latter group has in- 
cluded several patients diagnosed as having 
coronary artery disease. In addition, the 
following are being subjected to myelog- 
raphy: all patients with the so-called 
scalenus anticus syndrome; patients with 
radiating pain in the arm associated with 
cervical rib; patients who have paralysis in 
an upper extremity due to involvement of 
one or more nerve roots; and those with 
indeterminate radiating pain in an upper 
extremity. It is freely admitted that in 
many cases, particularly those with the 
typical syndrome, myelography was not 
necessary to determine either the presence 
or localization of a ruptured disc. Yet, an 
occasional patient may show a ruptured 
disc which is impossible to demonstrate by 
any other method. 

TECHNIQ.UE 

We consider pantopaque (ethyl iodo- 
phenylundecylate) to be the opaque medium 
of choice. At body temperature it is one- 
seventeenth as viscid as the iodized poppy 
seed oils. For this reason it is more easily in- 
jected and removed, is less prone to globu- 
lation and, most important, it assumes more 
accurately the shape of the subarachnoid 
space. It has a further advantage in that 
any portion which cannot be aspirated will 
be absorbed. Its more rapid movement has 
not proved a disadvantage in either the 
lumbar or cervical regions because in both 
of these regions the spinal curve in the 
prone patient is concave upward and mo- 
tion of the oil can be exactly controlled by 
the degree and speed of table tilt. (In the 
dorsal region, which is concave downward, 
the amount and rapidity of flow cannot be 
thus well controlled and a more viscid me- 
dium might therefore be more desirable for 
dorsal myelography.) 

The injection is made with aseptic tech- 
nique. The operator is dressed as for any 
surgical procedure, wearing cap, mask, 
sterile gown and sterile gloves. The roent- 
genologist, technicians and patient wear 
masks. With the patient lying on his side 
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the spinal puncture is performed between 
tlie fifth lumbar and first sacral segments. 
Some prefer tlie third or fourth lumbar 
intei-space. When a free flow of fluid has 
been obtained the patient slowly 
straightens out his legs and turns over into 
the prone position. He is draped with a per- 
forated spinal piuicture sheet and mano- 
metric studies are done to demonstrate by 
free rise and fall of fluid on cough and 
Queckenstedt maneuver that a satisfactory 
tap has been obtained. If a free motion of 
fluid in the manometer cannot be obtained 
by manipulation of the needle a preliminary 
injection of i cc. of opaque medium is done 
and its movement on coughing and on tilt- 
ing the table is studied roentgenoscopically 
to confirm its subarachnoid location before 
the remainder of pantopaque is injected. 
This precaution is taken to avoid the diffi- 
culties whicli occur in tryijig to obtain a 
satisfactory tap and satisfactory roent- 
genoscopic visualization after a substantial 
epidural injection has inadvertently been 
made. If blood is obtained in the sub- 
arachnoid space the procedure is delayed 
ten days. (In one instance an accidental in- 
travenous injection was made in this hos- 
pital; the patient did not develop any un- 
toward symptoms.) 

After confirming the establishment of a 
satisfactory tap either by manometric 
studies or by the observation of a small pre- 
liminary injection, the operator completes 
the injection of 6 cc. of opaque 'material. 
This is done with the table tilted as much 
as may be necessary' to bring the tip of the 
needle to the lowest poijit of tlie lumbar 
curve. This insures that the opaque ma- 
terial will directly enter a pool as it leaves 
the needle, rather than becoming globu- 
lated by descending in a series of drops from 
the needle tip to a pool some distance 
cephalad or caudad. 

For cervical myelography the patient’s 
head is placed toward the end of the table 
which can be tilted the lowest and the body 
supported by a shoulder rest. The patient’s 
neck is hyperextended so that the face is 
looking directly forward. A thickly folded 


sheet is placed under the chin to maintain 
this position during the initial procedure of 
tilting the table until the oil has shifted to 
the cervical region. The table tilt is in- 
creased slowly until the oil begins to spill 
over the dorsal curve and run into the cer- 
vical region. The first entry of the oil into 
the cervical area is often very informative 
and is closely observed. After all the oil has 
entered the cervical region the table is 
brought back nearly to the horizontal. 
From this point on an extreme table tilt 
Avill not be necessary and there is therefore 
less danger of floAv of oil into the intra- 
cranial cisterns from which it cannot al- 
ways be recovered. The marked hyperex- 
tension of the neck is therefore no longer, 
necessary and is reduced in order to remove 
as far as possible, the shadow of the occiput 
on the upper cervical spine. 

RoentgeJioscopic examinatioJi is then 
made in the frontal position while the table 
is varied to bring the oil ijito the various 
levels of the neck. The fourth cervical to 
first dorsal levels are checked with special 
care as they include the frequent sites of 
nucleus pulposus protrusion. The contour 
of the column is observed when each region 
is filled with opaque medium. The behavior 
of the oil as it enters and leaves the region is 
also closely studied as the minimal recog- 
nizable lesions will be indicated only by a 
delay in flow or deviation in the direction 
of flow of the entering or exiting oil and by 
a thinness, demonstrable only when the 
region is partially filled, of the oily layer 
over the lesion. 

PertineJit exposures are made with spot 
film apparatus in frontal and oblique po- 
sitions, since occasionally defects can be de- 
tected in the oblique views which do not 
show in the anteroposterior projection. 
This is particularly true of small central 
lesions. Roentgenoscopy and roentgenog- 
raphy in the lateral projection have not, 
in our experience, added any information. 
The films are developed immediately and 
studied in conjunction with the roentgenos- 
copy until a satisfactory study of all sus- 
pected abnormalities has been made. 
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The examination is then complete. In 
order to return the oil to the lumbar region 
it is necessary to reverse the patient on the 
table so that the feet will be at the end 
which descends lowest. The patient’s head 
is manually supported in moderate hyper- 
extension while this maneuver is done. 
With the table tilted to a nearly upright po- 
sition the patient coughs and turns his 
head several times to dislodge as much oil 
from the nerve root sheaths as possible. The 
table is then returned toward the horizontal 
until the oil rests beneath the needle when 
it is aspirated. Some difficulty may be ex- 
perienced in obtaining the last 0.5 cc. of oil, 
but with rotation of the patient and change 
of level of the opaque medium under roent- 
genoscopic control this can nearly always 
be accomplished. The needle is withdrawn 
and the patient returned to the ward where 
he is kept flat in bed for forty-eight hours to 
minimize headache. During this period i 
gram of sulfadiazine and 2 grams of sodium 
bicarbonate are given every four hours. 

It has been noted that approximately 
5 per cent of the patients develop some 
stiffness of the neck after myelography and 
this may last for seventy-two hours. How- 
ever, with one exception, this has not been 
an indication of infection. It is probably as- 
sociated with an inflammatory response of 
the meninges due to the slight irritative 
effect of the opaque medium. 

ROENTGENOLOGIC INTERPRETATION 

The importance of preliminary exami- 
nation of the cervical spine cannot be too 
greatly stressed; when the findings on this 
examination are correlated with the clinical 
history they are quite significant. Positive 
findings appear to be proportionately more 
frequent in this portion of the spinal col- 
umn than in the lumbar; this we believe to 
be due to the anatomical differences pres- 
ent. To detect abnormalities it may be 
necessary to expose films in anteropos- 
terior, lateral and stereoscopic oblique 
projections. However, it must be noted that 
a ruptured cervneal disc may be present and 
produce severe symptoms without demon- 


strable abnormality on the plain roentgeno- 
grams. 

The changes on the plain roentgeno- 
grams were first described by Semmes and 
Murphey .1 The following abnormalities 
should be looked for: (a) scoliosis; (^) 
straightening or reversal of normal cervical 
curve, either complete or segmental; (r) cal- 
cification in the posterior joint space; 
(d) encroachment of the intervertebral fo- 
ramen by soft tissue shadow and/or osteo- 
phyte; (e) localized arthrosis. 

The frequency of the occurrence of 
changes on the plain roentgenograms is il- 
lustrated in Table i, which shows that for 
our series 18, or 69 per cent, of 26 patients 
with a disc on roentgen examination had a 


Table I 

CERVICAL MYELOGRAPHY 

(January i, I 943 -J«ly h 1945 ) 



Num- 

ber 

Per 

Cent 

Myelograms 

6a 


Positive for disc 

a8 

45 

Plain films taken 

26 


Abnormality on plain films 

23 

88 

Reverse or straightened curva- 

ture 

18 

69 

Negative for disc 

34 

55 

Plain films taken 

31 


Abnormality on plain films 

16* 

52 

Reverse or straightened curva- 

ture 

9 

30 


Includes 4 patients with fusion, a with arthrosis and i with 
old compression fracture. 


reversed or straightened curvature. For 
those without a disc the corresponding per- 
centage is 30. The higher incidence in the 
former is apparent. 

So that these figures may not be mislead- 
ing it should be stated here that there are 
many other conditions of the cervical spine 
which can cause an abnormal curvature and 
which are far more common. Among these 
are injuries such as sprains and partial dis- 
locations to which this segment of the 
spinal column is particularly suscept ble. 
Nerve root irritation due to causes other 



VoL. <6, No. I 


Ruptured Cervical Interv^ertebral Discs , 


31 


than pressure from a herniated nucleus is 
also far more frequent. The point to be 
made s that the finding of an abnormal 
curvature should lead one to suspect the 
presence of a ruptured disc. 

It may be of value at this point to digress 
and discuss the relationship of localized hy- 
pertrophic arthritis (arthrosis) in the cervi- 
cal spine to ruptured cervical discs. Roent- 
genologists have for many years described 
these lesions. Their intei-pretation, how- 
ever, has not always been correct. It is our 
opinion that these changes in a significant 
number of cases are the result of injury to 
the disc, thereby constituting a traumatic 
rather than hypertrophic or degenerative 
artliritis. This opinion is supported by the 
work of Keyes and Compere'' wlio have 
proved exper'mentally that injury to the 
intervertebral disc is followed by spur for- 
mation along the margins of the adjacent 
vertebral bodies. Localized spur formation 
is more common in the two divisions of the 
spinal column subject to the greatest stress, 
namely the lower cervical and the lower 
lumbar areas. It is not merely a coincidence 
that these sites are likewise the location of 
the great majority of ruptured discs. In ad- 
dition, herniated nucleus pulposus ma- 
terial has been found in the center of these 
so-called hard nodules or arthritic spurs. 
One of us (F. M. ) has also seen spurs de- 
velop on the vertebra adjacent to the rup- 
tured disc in the cervical and lumbar 
regions both before and after operation. 
Oppenheimer* states that disc rupture and 
Hadley® believes that narrowing of the 
joint space (which no doubt occurs sooner 
or later in most herniations of nucleus) are 
factors in the production of localized ar- 
throsis. 

Although preliminary roentgen exami- 
nation gives adequate information about 
the in ten-ertebral joint space, from a roent- 
genologic standpoint the myelogram is in 
most cases necessary in demonstradng the 
presence of protrusion or herniation of the 
nucleus pulposus. In myelography, roent- 
genoscopic and roentgenographic observa- 
tion are of equal importance. Deviation in 


direction of flow and delay are purely roent- 
genoscopic findings while filling defects cf 
the subarachnoid space are visualized both 
on roentgenoscopy and on the roentgeno- 
gram. 

When the lesion is situated laterally the 
defect is triangidar with a distinct lower 
border; more often, however, it is hemi- 
spherical. It is usually located at the level 
of the joint and is occasionally best seen 
w'ith the occiput rotated toward the side 
opposite the lesion. The cuff of the nerve 
root pouch may be blunted or entirely ob- 
literated. Occasionally it may be displaced 
caudally, resulting in a change in the angle 
of exit of the nerve. One may rarely find a 
Avidening of the caliber of the nerve root 
which is interpreted as edema. Just as in- 
frequently one finds a large unilateral le- 
sion which is exerting pressure on the sub- 
arachnoid portion of the subjacent cervical 
nerve root displacing it medially. 

The midline lesions are visualized by a 
round or irregular “gap” defect at the level 
of the joint and are best seen in the frontal 
projection with only partial filling of the 
level at which they are situated. At roent- 
genoscopy it is this lesion which may first 
become apparent as a transluscency of the 
central portion of the column of opaque 
medium. In the larger central lesion the 
column of opaque medium assumes a “U” 
or “L” configuration as it flow's past the ob- 
struction. This is the tA^pe of lesion Avhich is 
most apt to cause greatest damage to the 
spinal cord although the lateral lesion if 
large enough Avill also compress the cord. 

In the interpretation of the myelograms 
it has been AA'iser to describe the abnormal- 
ity as a defect. One can on occasions dif- 
ferentiate betAveen protrusion of the disc 
and herniation of the nucleus pulposus but 
it is felt that this differentiation can only be 
made Avith certainty at operation. Like- 
AA'ise it is hazardous to differentiate a hard 
from a soft lesion unless calcium in the fora- 
men is conclusiA'ely A'isualized. The defect 
may be small or large, smooth or irregular. 
It may be AA'ell defined or poorly circum- 
scribed as in those large lesions causing 
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compression of the spinal cord. Four types 
of lesions were most common roentgeno- 
graphically in this series: 

1. The shallow “half-moon” defect with 
an irregular or smooth base. The nerve root 
may be broadened or it may be entirely ob- 
literated. Occasionally either the superies 
or the inferior cuff may be effaced. 

2. The triangular-shaped defect with a 
clear-cut lower border and less distinct up- 
per border. The root sleeve is usually ob- 
literated. 

3. The poorly circumscribed “pressure” 
defect due to compression of the spinal cord 
with obliteration of the nerve root. This de- 
fect may be large or small. 

4. The large irregular “gap” defect some- 
times extending to the midline. The nerve 
root is deformed or obliterated and there is 
a narrowing of the lateral column of dye. 

CORRELATION OF ROENTGENOGRAPHIC 
AND OPERATIVE FINDINGS 

It has been stated above that an accu- 
rate clinical diagnosis of a ruptured disc can 


Table II 



Myelo- 

gram 

Myelo- 

gram 

Operation with positive results 

positive 

17* 

negative 

0 

Operation with negative results 

0 

3 

No operation 

II 

31 

Total 

28 

34 


* Includes one recurrence. 


be made in a large percentage of patients 
without recourse to myelography. It would 
be desirable to know just how accurate 
myelography is in those patients where the 
clinical diagnosis is obscure or uncertain. 
Again this could only be answered by ex- 
ploration of all patients having undergone 
myelography irrespective of the myelo- 
graphic finding. Here, it can be affirmed 
without reservation that in our series a per- 
fect correlation existed in that a herniation 
or protrusion was found in every patient 


operated upon because of nerve root pres- 
sure and positive myelographic findings. In 
addition, 3 other patients suspected of hav- 
ing a disc clinically but with negative myel- 
ograms were explored without finding a 
disturbance of the disc (Table ii). It must 
again be emphasized that this high degree 
of accuracy in roentgen diagnosis was pos- 
sible only by correlating the clinical find- 
ings with the myelographic result. Several 
patients had multiple defects but no at- 
tempt was made to confirm them at opera- 
tion unless there was clinical evidence of 
pressure on the nerve root. Since not all pa- 
tients in this series having negative myelo- 
grams were operated upon, the diagnostic 
value of the negative myelogram has not 
been completely determined; yet it seems 
justifiable to conclude from the evidence 
thus far that the negative cervical myelo- 
gram bears more weight than the negative 
lumbar myelogram. 

DISTRIBUTION OF LESIONS OBSERVED 
MYELOGRAPHICALLY 

While it has not been possible to confirm 
by operation the presence of all defects de- 
scribed on roentgen examination it would 


Table JJI 



Cases 

i^cr 

Cent 

A. Side 

Right 

21 

5b 

Left 

17 

44 

I'otal 

38 

100 

B. Level 

C -3 

2 

5 

C -4 

I 

2 

C -5 

12 

32 

C-6 

21 

5 b 

C -7 

2 

5 

Total 

38 

100 

C. Number of lesions per patient 

Single lesion 

18 

66 

Bilateral at one level 

5 

19 

Multiple levels 

5 

J5 

'I'otal 

27 

1 00 
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Fig, I. Case i. {A) straightening of cervical curve in lower half, narrowing and posterior spurring of joint 
space between C-6 and C-7. ( 5 ) encroachment of foramina on left at levels of C-4, C-5 and C-6. (C) 
bilateral shallow smooth defect at C-6 with flattening of root sleeves. 


Still be of interest to tabulate the distribu- 
tion of the lesions in our series. The accu- 
racy of any series of course would be higher, 
the fewer the examiners and the greater 
their experience. It is evident in Table iii 
that there is a preponderance of single le- 
sions (66 per cent); tliat they are fairly 
evenly divided between the right and left 
sides and tliat the most frequent sites are 
at the levels of the sixth cervical and the 
fifth cervical (88 per cent). The latter find- 
ing confirms the observation that the lower 
cervical spine is the point of greatest stress 
so much so that it has been described as the 
handle of a whip. 

ILLUSTRATIVE CASE REPORTS 

Case i. An Army nurse, aged twenty-two, on 
iSIay 30, 1944, began to have pain in the left 
shoulder which radiated along the outer aspect 
of the arm, forearm and into index and middle 
fingers of the left hand. Physical therapy in the 
out-patient department giving no relief, she was 
hospitalized in June, 1944. Past history shows 
that she w'as thrown from a horse in childhood 
and had a stiff neck for two weeks. On physi- 
cal examination there was marked tenderness 
over the scalenus anticus muscle at the level 
of the sixth transverse process, decre.ase in 
the left triceps reflex and hypesthesia in the 


left index and middle fingers. Roentgen findings 
are shown in Figure and C. A left sub- 

total Jiemilaminectomy was done and a protru- 
sion of the disc without rupture was noted at 
the level of C-6. The seventh cervical root was 
decompressed. Following operation the patient 
had a complete relief of symptoms. 

Case ii. A soldier, aged twenty-seven, in 
hlarch, 1944, while doing calisthenics developed 
pain in the posterior neck associated with a 
shock-like tingling in the whole body. Stiffness 
in all extremities and pain in the left elbow were 
also noted. He ivas transferred from a station 
hospital to O’Reilly General Hospital with a 
diagnosis of cord tumor. On physical examina- 
tion there was a mild spasticity of the upper and 
lower extremities, diminution of deep sensi- 
bility, and diminished vibratory sense. Reflexes 
Avere increased. A lumbar puncture showed 
partial block and increased protein. Roentgen 
findings are shown in Figure 2, z/, B, and C. A 
laminectomy was done from C-3 to C-6 and 
many fragments of herniated nucleus pulposus 
were removed. There was a disappearance of 
the pain in the left upper extremity and gradual 
improvement in the quadriplegia. 

Case iii. An officer, aged thirty-four, in 
July, 1942, while overseas, noted an occasional 
sharp stabbing pain at the base of the neck with 
radiation under the right scapula. On Decern- 
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Fig. 2. Case ir. (J) narrowed space and marked posterior spurring of joints between C-3 and C-4 and C5 
and C-6. (B) encroachment of foramina at C-3 and C-5, left. (C) bilateral shallow irregular defect at C-5, 
with widening of root cuff. (D) block in column of dye at C-3. 


ber 25, 1942, he awakened with a stiff neck. 
Physical therapy seem to alleviate the pain and 
he continued on duty until Februar>', 1943, 
svhen he developed a burning pain in the right 
side of his neck. A brachial plexus block with 
procaine was done without relief. He was then 
sent back to the United States. On arrival the 


pain radiated down the outer right forearm and 
into the thumb and index finger. Coughing, 
sneezing and straining aggravated this pain. At 
one general hospital the spines at C-7 and T-i 
were removed without relief, but subsequent 
bed rest improved his symptoms. In October, 
1943, he had a recurrence and was transferred 
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Fig. 3. Case in, (^) posterior spur formation especially marked between C-5 and C-6. No loss of curvature. 
(B) encroachment of foramen on right between C-5 and C-6. (C) small shallow irregular “half-moon” 
defect impinging on nerve root at C-5 on right. 


to O’Reilly General Hospital. On physical ex- 
amination there was a midline scar over the 
lower cervical and upper thoracic regions. There 
was percussion tenderness over C-6; rotation 
and compression of the neck reproduced this 
pain. The right biceps jerk was decreased. 
Roentgen findings are shown in Figure 3, B, 
and C. Patient refused surgery; treatment in 
the form of traction, physical therapy and bed 
rest was given. There was no improvement but 
the officer returned to duty, and still continues 
to have the same symptoms though less severe. 

C.ASE IV. A soldier, aged twenty-five, on 
November 12, 1943, received a gunshot wound 
of the right leg, which was treated in a general 
hospital in Australia. While under treatment 
the patient developed “smothering” spells 
which were associated with a const "icting sen- 
sation in left lower chest. He also had some left 
arm and forearm pain. After transfer to the 
O Reilly General Hospital and while on fur- 
lough his condition was aggravated. The neuro- 
psychiatric consultant felt that although an 
anxiety state existed there ■was an organic basis 
for his difficulty. On physical examination there 
were no significant findings but the history sug- 
gested a herniated disc as all other laboratory 


tests and electrocardiogram were negative. 
Roentgen findings are shown in Figure 4, A and 
B. Treatment w’as conservative with reassur- 
ance as to the heart. Signs and symptoms were 
too mild to justify surgery. Improvement re- 
sulted. 

Case v. An officer, aged thirty-five, in Feb- 
ruary, 1944, was carrying an So pound pack on 
his back and pulling a sled for a period of 
thirty-six hours when he developed a pain in the 
right shoulder, inner side of arm and forearm 
and a blanching of his ring and -little fingers. 
Novocaine was injected in the brachial plexus 
region with marked relief. However, arm and 
forearm ache persisted for four months. In 
July, 1944, he had severe recurrence and was 
given thiamin chloride and heat without relief. 
In December, 1944, a private physician found a 
narrowed joint space between C-6 and C-7. In 
late December left upper extremity pain ap- 
peared after the pain on the right had ceased. 
This new pain was associated with a stiff neck 
and was aggravated by coughing and sneezing. 
He was admitted to the O’Reilly General Hos- 
pital with a diagnosis of brachial neuritis. On 
physical examination there was marked spasm 
of the left neck muscles with elevation of the 





VoL. 56, No. I 


Ruptured Cervical Intervertebral Discs . 


j/ 


left shoulder assumed a normal posture, about 
two months after surgery. However, three 
months after surgery patient developed some 
precordial pain and a hot spot under left scap- 
ula, which was relieved by traction; this may be 
a recurrence. 

Case vi. An officer, aged thirt}'-five, in Au- 
gust, 1944, developed pain in the right shoulder 
with radiation down the outer aspect of the arm 
and dorsal aspect of forearm, lasting one week. 
In October, 1944, patient developed a stiff neck 
followed by a recurrence of the above arm and 
forearm pain. He went on leave, took a 2,000 


grams showed that the previously noted calcifi- 
cation in the foramen had been removed. 

C.'VSE VII. A soldier, aged thirty-five, while 
lifting a heavy piano in January, 1945, suddenly 
felt a pain in the base of his neck. Within two 
days he had radiation of the pain in his left 
shoulder, the outer side of the left arm, forearm 
and into the index and middle fingers. Rather 
marked precordial pain was also present inter- 
mittently; this concerned him the most. He re- 
ceived conservative therapy in the form of heat 
and massage without any relief of symptoms 
and was eventually transferred to O’Reilly Gen- 



Fig. 6. Case vi. (Af) narrowed joint space and posterior spurring between C-5 and C-6. ( ) encroac 

foramen by calcium shadow between C-5 and C-6 on right. (C) large jioorl} circun.scn >ec pressure 1 1 ect 
obliterating neiwe root at C-5, right. 


mile train trip and on arrival had to have a 
narcotic to relieve this pain. He also noted that 
if he rotated his head and neck into one position 
or raised and abducted his arm, pain would be 
relieved. On physical examination there was 
limitation of motion in the neck, point tender- 
ness over sixth cervical transverse process, 
weakness in the right hand, and hypesthesia of 
the right thumb. The right biceps and radio- 
periosteal reflexes were reduced. Roentgen find- 
ings are shown in Figure 6, yi, B and C. A sub- 
total laminectomy at C-5 was done and frag- 
ments of herniated nucleus pulposus were re- 
moved. The pain was entirely relieved but the 
patient had some residual numbness in the tip 
of the right thumb. Postoperative roentgeno- 


eral Hospital. His symptoms were greatly ag- 
gravated by the train ride. On physical exami- 
nation there was slight general atrophy m the 
left upper e.xtremity, a loss of the left triceps 
reflex and some weakness in the left grip. Pres- 
sure over the left sixth transverse process pro- 
duced severe pain radiating into the arm, fore- 
arm and hand. Gentle compression and rotation 
of the head to the left markedly aggravated the 
patient’s svmptoms, reproducing particular!) 
the precordial pain. There was hypesthesia m 
the index finger. For roentgen findings, see 
Figure 7, .'I and B. On July 3, ' 945 , a left sub- 
total laminectomy was done and a large herni- 
puIposu5 wns found iintcnor to thc 
seventh cervical root. This was removed; during 
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Fig. 7. Case'vn. {A) reversal of normal curve; localized arthrosis of joint space between C-6 and C-7, evi- 
denced by narrowing and anterior lipping. {B) obliteration of nerve root at C-6 on left and C-J on right. 

the operation it was noted that pressure on the novocain. Immediately after operation the pa- 
disc reproduced the patient’s precordial pain tient stated that all his symptoms had disap- 
after the root had been injected with 2 per cent peared. 



I'jG. 8. Case vin, {A) reversal of normal curve. Narrowing of joint space between C-6 and C-7 iji) large 
poorlv circumscribed pressure defect with obliteration of inferior border of cuff of right nerve root at level 
of C-6. Pressure also present on spinal portion of subjacent nerve. (C) distortion of nerve root, narrowing 
of subar.nchnoid space, C-6, right. Defect in lamina from previous operative procedure. This was inter- 
preted as cither a recurrence or the result of scarring from the previous laminectomy. 
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Case viii. An officer, aged thirty-two, in 193S 
had neck pain with radiation into the shoulder 
and right arm, of two days’ duration. During 
the next five years he had five moderately se- 
vere attacks, lasting twenty-four to forty-eight 
hours, with residual soreness. On December 5, 
1943, a severe attack took place overseas with 
pain which radiated into the outer arm, forearm 
and into index and middle fingers. The fingers 
of the right hand became numb. At an overseas 
hospital traction on the neck gave some relief. 


of pain and slight residual numbness in the in- 
dex finger. The patient returned to duty. 

In March, 1945, the patient was overseas and 
while lifting a tub of water had a recurrence of 
his old pain with the same radiation, but in this 
attack the numbness and tingling were in the 
fourth and fifth fingers. Three days preceding 
the onset of this pain the patient had been 
blown out of a jeep by a land mine landing on 
his head. Conservative treatment in the form 
of traction and physical therapy gave no relief. 



Fig. 9. Case ix. {/[) segmental loss of curvature of lower spine with narrowing of joint space betw een 
and C-7. Posterior spurring also present at this level. {Ji) unilateral triangular defect at le\e ot - on 
right. Obliteration of neive root cuff and displacement of spinal portion of root. 


although narcotics were also used. Twisting 
neck to same side markedly aggravated pain as 
did coughing and sneezing. Past history reveals 
that patient was thrown from a horse in 1929 
and suffered from a stiff neck as a result. On 
physical examination there was marked limita- 
tion of neck movement and marked tenderness 
over the scalenus anticus muscle at the level of 
the sixth transverse process. Rotation of the 
neck to the right reproduced pain. Right biceps 
jerk was reduced and hj'pesthesia in index and 
middle fingers was present. For roentgen find- 
ings, see Figure 8, A and B. A subtotal lamin- 
ectomy with removal of a large herniated nu- 
cleus puiposus was done at the level of C-6 on 
the right. As a result there was a complete relief 


[e was returned to O’Reilly General Hospital 
nd myelography again performed (see Fig. 8C). 
he old wound was reopened at the level of C-6 
1 the right and several loose pieces of herniated 
ucleus puiposus were removed from the same 
vel as at the previous operation. This second 
aeration completely relieved this pain and 




Case ix. A soldier, aged forty-two, developed 
neckache and right shoulder numbness m Sep- 
tember, 1943- About one month later pain ap- 
peared on the outer aspect of right arm, fore- 
arm and thumb. He was hospitalized from duty 
on April, 1944. In May, 1944^ he developed 
fibrillary twntches in triceps and biceps; atrophy 
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of upper extremity muscles was also noted at 
this time. Numbness in the right index finger, 
which was also present, persisted for six months. 
He was transferred to this hospital with a diag- 
nosis of scalenus anticus syndrome. On physical 
examination pressure over the upper brachial 
plexus and rotation of the neck with pressure on 
the head reproduced pain. There was inter- 
mittent twitching in biceps and triceps muscles. 
The triceps and biceps jerks were questionably 


border of the shoulder blade and radiated down 
the outer side of the right forearm into the index 
and middle fingers. He noted also a “hot spot” 
in the palm just proximal to the index finger. 
He could reproduce and exacerbate the pain by 
turning his head to the right and relieve it by 
turning his head to the left. Coughing and 
sneezing did not aggravate the pain. On physi- 
cal examination compression and rotation of 
the neck to the right reproduced pain. There 



Fig. 10. Case x. (//) straightening of the normal curve and calcification in anterior ligament in joint space 
between C-6 and C-7, (S) small triangular defect obliterating inferior cuff of root sleeve at C-jfi on right, 
Superior cuff displaced cephalad. 


reduced but the pectoral jerk was definitely re- 
duced. Subjectively the patient noted the right 
upper extremity to be cold especially in hot 
weather when doing heavy work, Roentgen 
findings are shown in Figure 9, A and B. A 
subtotal laminectomy, with removal of the 
herniated nucleus pulposus between C-6 and 
C-7, was done. There occurred a complete re- 
lief of all symptoms. 

Case x. .An officer, aged forty-nine, had a 
stiff neck for one week in July, 1944 ' Heat and 
massage gave no relief. Three days after stiff- 
ness cleared up he de%’eloped a pulling sensation 
in his right neck w'hich extended down inner 


was marked tenderness over the upper right 
brachial plexus. The right biceps and triceps 
reflexes were reduced. Hypesthesia was present 
in the entire index finger and along the palmar 
surface of the middle finger, but less marked. 
No vascular changes were noted. Roentgen find- 
ings are shown in Figure 10, A and B. A sub- 
total laminectomy, with removal of the herni- 
ated nucleus pulposus between C-6 and C-7, 
was done. The pain immediately disappeared 
but some residual hypesthesia in the index 
finger persisted. 

Case xi. A soldier, aged thirty-five, landed 
on his right shoulder in a ditch as a result of a 


Fig. II. Case xi. (y/) localized arthrosis at level of C-6. ( 5 ) encroachment of foramen. C-6, right. (C) large 

“gap” defect obliterating nerve root at level of C-6 on right. 

shell explosion on June 25, 1944, in Francei He arm, forearm, hand and shoulder during the 
developed stiffness in his neck and severe head- next few months. In cold weather the right 
aches and pain radiating into the right eye. hand became purple. He was transferred from 
This was followed by some weakness of his right another Army General Hospital with a diag- 



Fig. 12. Case xii. normal curve. (B) large irregular “gap” defect almost obliterating nerve root at level 

of C-6 on right and extending to midline. 
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nosis of paralysis of the right brachial nerve. 
On physical examination the patient was un- 
able to flex the distal interphalangeal joint of 
the right finger of the right hand. There was 
atrophy of the small muscles of this same hand, 
including the hypothenar and thenar eminence 
and particularly in the anatomical snuff box. 
There was numbness of the fingers and thumb 
of the right hand and an inability to adduct the 
little finger. Roentgen findings are shown in 
Figure i\, A and B. A subtotal laminectomy 
was done with removal of a large herniated disc. 
No improvement resulted. 

Case xii. An officer, aged forty, on December 
1943, slipped on landing net, fell 3 or 4 feet and 
then caught net with right hand and swung on 
it. He felt as if he had torn something at the 
base of his neck. This was followed by pain in 
the neck, radiating to the shoulder, lateral as- 
pect of arm, and numbness in the fourth and 
fifth fingers. The pain was fairly severe but he 
continued on duty until January 8, 1944. This 
was markedly aggravated by a long train trip. 
Treatment in a general hospital for five months 
with traction, a hard bed and physical therapy 
gave some relief. He went to duty but in Oc- 
tober, 1944, he had a recurrence of stiff neck 
with pain radiating into the upper shoulder and 
ring and little fingers. This could be relieved by 
turning the neck in a certain position and in- 
creased by rotating the head and neck to the 
right. He was transferred to the O’Reilly Gen- 
eral Hospital with a diagnosis of brachial plexus 
neuritis. On physical examination there was 
limitation of- rotation of neck, hypesthesia in 
fourth and fifth fingers and decrease in the right 
triceps jerk. Rotation of the head and neck to 
the right, with compression on head, reproduced 
the patient’s pain. There was marked tender- 
ness over the scalenus anticus at the level of 
the sixth transverse process. Roentgen findings 
are shown in Figure 12, A and B. Patient was 
treated conservatively without any change. 

SUMMARY 

1. Rupture of the nucleus pulposus in 
the cervical region is relatively common. 

2. In many cases the diagnosis can be 
made solely on the basis of the clinical find- 
ings. 


3. Plain lateral and oblique roentgeno- 
grams of the cervical spine often provide 
helpful confirmatory information. 

4. Positive cervical myelographic find- 
ings have proved highly accurate in this 
small series of operated cases. 

5. The significance of negative cervical 
myelographic findings has not yet been 
completely determined although the evi- 
dence in this series suggests that a negative 
finding is of much more value than a nega- 
tive finding in the lumbar region. 

Lt. Col. Lucien M. Pascucci, M.C. 

Saranac Laboratory 
Saranac Lake, N. Y. 
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THE PHANTOM NUCLEUS PULPOSUS 

By T. GERSHON-COHEN, M.D. 


PHILVDELPHIA 

T he nucleus pulposus has received in- 
tensive study since the stimulating 
work of Schmorl^'’ Avho directed particular 
attention to the subject of protrusions or 
herniations. Various infectious and de- 
generative diseases in connection with 
these protrusions have been described in 
the nuclei and in the surrounding tissues, 
among which might be mentioned nuclear 
expansion or ballooning, atropiiy, calcifica- 
tion, infectious and malignant invasion. An- 
other condition, only lately recognized,’^- “ 
is one in which there is a loss of the nucleus 
pulposus without tissue replacement lead- 
ing to an empty space or “vacuum.” 

C-A.SE REPORTS 

Case i. A white female, aged fifty-six, slipped 
on a staircase eighteen years before and landed 
on her sacrum. Pain and tenderness occurred 



Fig. 1. Case i. Phantom nucleus pulposus of lumbo- 
sacral articulation, anteroposterior ^^e\v — 25 
cephalic angulation of central ray. 

immediately in the lumbosacral are.a, suffi- 
ciently intense and persistent to confine her to 


PEXXSYLVAXI.-V 

bed for the succeeding two months. The condi- 
tion then improved and the symptoms disap- 
peared after five months. No evidence of frac- 
ture or dislocation was revealed by the original 
roentgen examinations and there nev'er has been 
radiation of pain nor any positive associated 
neurological findings. Periodically since this 
episode, there have been recurring attacks of 
low back pain treated by every conceivable 
method devised by practitioners of recognized 
and unrecognized schools of therapy. At presetu 
there are no positive physical findings except 
slight limitation of motion ot the lumbosacral 
articulation. The roentgen examination reveais 
the presence of an ankylosing hypertrophic 
osteoarthritis of the lumbosacral articulation 
with a phantom nucleus pulposus. Examination 
of the patient in the erect position bearing 
weight on the lumbosacral spine reveals no 
change in the roentgen findings, nor does e.x- 
amination during flexion on extension ot this 



Fig. 2. Case i. Phantom nucleus pulposus of lumbo- 
sacral articulation, lateral view. 


portion of the spine make any difference. The 
phantom nucleus has been found repeatedly at . 
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Fig. 3. Case ii. Phantom nucleus pulposus of lumbo- 
sacral articulation. Anteroposterior view, 30" 
cephalic angulation of central ray. 

each examination during the past two years 
(Fig. I and a). 

Case ii. A female, aged thirty-eight, fell out 
of a doorway of an automobile as it was going 
around a curve. She landed on her back and 
sustained several bruises, but no other injuries 
became apparent immediately. On the following 
day, she complained of a sharp low backache 
and this became progressively worse neces- 
sitating bed rest for two weeks. This condition 
gradually subsided during the next five weeks. 



Since this initial episode, which occurred nine 
years ago, attacks of slightly incapacitating low 
back pain have recurred only three or four 
times, lasting never more than two to four 
weeks. The most recent roentgen examination 
was the first to reveal anything abnormal in the 
lumbosacral spine when a phantom nucleus 
pulposus was seen in the region of the lumbo- 
sacral articulation in association with minimal 
subarticular osteosclerosis of the first sacral 
segment. Only slight narrowing of the inter- 
vertebral space was present. The erect position 
of the patient with the spine in anteroposterior 
or lateral fiexion or extension did not alter these 
roentgen findings (Fig. 3 and 4). 

Case hi.* A male, aged fifty-eight, was felled 
by three prisoners whom he was guarding 
during the last war (1918) and thrown to the 
ground, kicked and trampled upon. He lost con- 
sciousness for almost twenty-four hours and 
then he found himself in a hospital with a sharp 
low backache which kept him confined to bed 
for II weeks. No evidence of fracture of disloca- 
tion was found and with bed rest and physical 
therapy, he gradually improved, being dis- 
charged back 'to active duty fourteen weeks 
after the date of injury. Never since then has he 
ever had any backaches that necessitated treat- 
ment; at least, so far as he could recall. During 
the course of a recent gastrointestinal examina- 
tion, there was found incidentally, a hyper- 
trophic osteoarthritis of the lower lumbar spine, 
characterized by minimal lipping of the articu- 
lar margins of the bodies of the fourth and fifth 
lumbar vertebrae, subarticular osteosclerosis 
and phantom nuclei pulposi in this area. These 
vacuum spaces were best seen during extension 
of the lumbar spine (Fig. 5, 6 and 7). 

DISCUSSION 

In the 3 cases here reported, there was a 
history of a severe injury causing intense 
low backache incapacitating the patient for 
several weeks. In no instance was there 
evidence of fracture or dislocation of the 
vertebrae. Recurring intermittent back- 
aches were experienced by i patients while 
the third apparently never was troubled 
again after the initial injury. Except for the 
unusual roentgen findings, none of the 
examinations revealed anything abnormal 

* From the Roentgenologic Service, U, S. Nava! Hospital, New- 
port, R. I. 


Fig. 4. Case 11. Lateral view. 
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except slight limited motion of the lumbo- 
sacral spine in 1 of the 1 patients. 

In no instance was there neurological 
evidence of herniation of the nucleus 
pulposus, yet the history of injury and the 
localization of the spondylitis to the area 
of injury leads one to the inference that 
trauma had some connection with the 
initiation of the pathologic process. Neither 
rupture of the longitudinal spinal liga- 



3 

s 


Fig. 5. Cc^se in. Phantom nuclei pulposi between 

fourth and fifth lumbar and first sacral segments. 

ments, loosening of the attachments of the 
annulus fibrosus, damage to the cartilage 
plates nor the reparative fibrosis in these 
soft tissues can be visualized in a roent- 
genogram, but the marked subchondral 
osteosclerosis, which was present in each 
case, would point strongly to injury and 
inflammatory reaction in and around the 
cartilage plates. It is conceivable that loss 
of nuclear substance took place through 
defects in these cartilage plates, but no 
evidence of herniation actually was visible 
in the vertebral bodies and no patient had 
symptoms of posterior protrusion of the 
nucleus pulposus. 

The annulus fibrosus and the nucleus 
pulposus are separate structures even 



Fig. 6. Case hi. L.nteral view. 


though in adult life they may seem to blend 
together. The fibers composing the an- 
nulus are arranged complexly, one major 
group being connected with the hyaline 
cartilage covering the articular surfaces 
of the vertebral bony, anothea group in- 



Fig. 7. Case m. Lateral view, with extension of spine, 
accentuating “vacuum phenomena” seen in Figure 

6 . 



46 


J. Gershon-Cohen 


JvLY, 1946 


serting into the longitudinal ligaments and 
a third group sinking into the bony edges 
of the vertebral bodies like Sharpey’s 
fibers. The overgrowth of bony tissue along 
the rim of the vertebral bodies, often re- 
ferred to as osseous lipping and seen in 
spondylitis following injury, occurs in those 
portions of the body where these fibers of 
the annulus insert. It would be difficult to 
understand how extrusion of some nuclear 
material could be prevented in such cases, 
especially since tne nucleus pulposus is 
always under tension. Could this mech- 
anism, explaining the loss of nuclear sub- 
stance in traumatic spondylitis, also ex- 
plain the vacuum phenomena found by 
Knutsson^® in cases of osteochondrosis 
juvenilis, a condition not always associated 
with trauma? 

The Randleiste of Schmorl or the epiphys- 
eal peripheral bony rings which develop 
during adolescence, first reveal small foci 
of calcium between six and eight years of 
age in girls and seven and nine years of age 
in boys. These foci ossify and fuse to form 
marginal bony rings surrounding the supe- 
rior and inferior brims of each vertebral 
body with which they begin to fuse between 
fourteen and fifteen years of age. This 
fusion becomes complete at twenty-one to 
twenty-five years, being slowest in the 
lumbar area. Schmorl showed how fibers of 
the annulus fibrosus are firmly anchored 
in these epiphyseal rings which are the 
structures apparently most involved in 
adolescent osteochondrosis. The disintegra- 
tion and aseptic necrosis of these Randleiste 
disturbs the integrity of the annulus 
fibrosus and the cartilage plates so that 
dissection, seepage, or absorption of some 
nuclear substance might occur under these 
circumstances. If the adult nucleus pul- 
posus cannot seep easily through rents in 
the annulus because of its fibrogelatinous 
texture, at least in younger subjects when 
its water content is relatively high,^'* leaks 
in the annulus or in the cartilage plates 
easily may allow seepage or absorption to 
take place. This theor>' is not difficult to 
accept since herniation of the nucleus 


pulposus has been reported following simple 
lumbar puncture.®’^® Since the nucleus 
pulposus is derived from endoderm, being 
in part a remnant of the notochord, any 
loss of its substance is not renewable like 
synovial fluid in other joints. In osteo- 
chondrosis juvenilis^ once there has been 
a loss of some nuclear material, the emptied 
space can be enlarged by extension of the 
spine, effecting sufficient reduction in 
atmospheric pressure to result in the 
vacuum phenomena described by Knuts- 
son. In hypertrophic osteoarthdtisy after the 
loss of nuclear substance, the fibrohyaline 
annulus fibrosus prevents actual contact of 
the opposing articular surfaces because of 
its interposed position between the verte- 
bral bodies. The space formerly occupied by 
the healthy nucleus thus is not encroached 
upon and this empty space remains a 
“vacuum” which can be roentgenograph ed. 
This space can be demonstrated more 
easily by traction or extension of the spine, 
but not so easily as in osteochondrosis 
because of the greater periarticular anky- 
losis. 

A congenital central cavity in the nucleus 
pulposus has been described and this has 
been compared to a rudimentary joint 
cavity. Saunders and Inman’“ thought that 
these central cavities resulted from “desic- 
cation” of the nucleus pulposus, but 
Coventry, Ghormley and Kernohan^ as- 
cribed their appearance to the exigencies of 
sectioning and staining for microscopic 
study. The possibility of a congenital 
cavity in the nucleus pulposus is not to be 
dismissed entirely in appraising the ap- 
pearance of the phantom nucleus pulposus. 

The healthy nucleus pulposus acts as a 
hydrodynamic ball bearing. It is under 
tension which is greater in youth than in 
old age. If nuclear material is lost, either 
by extrusion, dissection, absorption or 
atrophy following damage by mechanical 
or infectious forces, the disc cannot trans- 
mit the spinal column stresses and strains 
without increasing the wear and tear on 
apophyseal joints and perispinal ligaments. 
The pain and rigidity of adolescent osteo- 
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chondritis atid ankylosing spondylitis ap- 
parently are due in some measure to these 
factors. Wliile Magnusson” may have re- 
garded the “vacuum phenomena” of the 
nucleus pulposus as mere curiosities, it is 
true that the intervertebral joint suffers an 
important physiologic handicap in the loss 
of the nucleus pulposus. 

In posterior protrusions of the nucleus 
pulposus which produce symptoms, nar- 
rowing of the interarticular spaces between 
the vertebral bodies is seen rarely. The 
evacuated nuclear space is filled possibly by 
the swollen and redundant fibers of the 
annulus fibrosus. In only 2 cases of 88 path- 
ologic specimens did Coventry, Ghormley 
and Kerohan- find gross evidence of thin- 
ning of the intervertebral disc in cases of 
posterior nuclear protrusions. They usually 
found some nuclear residues, often necrotic 
and pigmented in character. 

The intact anatomical joint space was 
roentgenographed more than thirty years 
ago by Pick® and his co-workers, curiously 
enough in the Rontgen Institute in Wiirz- 
burg. By using traction on the joints, they 
were able to create an intracapsular 
vacuum which revealed the intracapsular 
space. Dale® in 1930 reported on the 
presence of a radiolucent line in the 
symphysis pubis of gravid women late in 
pregnancy; later, Grashey,® von Panne- 
wit2,^® Hippe and Hahle,^ and Widmann 
and Stecher^" reported on spontaneous 
visualization of the interarticular joint 
space. Dittmar'* in 1932 demonstrated hoAv 
the knee menisci could be roentgeno- 
graphed by intentional traction or abduc- 
tion of the knee and the application of this 
procedure in the study of internal derange- 
ment of the knee joint has been reported 
recently.^ Now it is generally recognized 
that almost any joint in the body can be 
demonstrated in the living by traction 
sufficient to create a vacuum in the capsule. 
Magnusson,” who studied the physical 
conditions which would produce evapora- 
tion of synovial fluid in a joint, pointed out 
that the intracapsular pressure would have 
to be reduced to one-twentieth of an at- 


mosphere to produce a “vacuum phenome- 
non.’’ Other factors in this mechanism of 
practical importance may be the flexibility 
of the periarticular soft structures and the 
amount of synovial fluid in relation to the 
size of the potential intracapsular space. In 
one instance, with a relatively large 
quantity of fluid, and with inelastic cap- 
sular-pericapsular structures, even vigorous 
mechanical traction may fail to achieve a 
sufficient reduction of intracapsular pres- 
sure to produce a discernible vacuum in the 
roentgenogram. In another instance, with a 
large capsular space, with a small amount 
of synovial fluid and with elastic pericap- 
sular structures, mechanical traction ma>' 
easily cause a visible roentgenograph ic 
vacuum. Vacuum phenomena in the healthy 
joint has received little study, but even 
less attention has been paid to this condi- 
tion in the diseased joint. 

Ivnutsson found vacuum phenomena in 
at least two different conditions: (i) in 
cases of disc degeneration (osteochondro- 
sis), and (2) in cases of spondylitis defor- 
mans. In osteochondrosis, he described 
drying of the disc substance during the 
process of degeneration and since the an- 
nulus fibrosus remains intact, irregular air 
streaks corresponding to the cracks in the 
dried portion of the disc appear in the 
roentgenogram. The width of these cracks 
in the degenerated discs may sometimes 
be widened by extension of the spine when 
the increased vacuum so produced becomes 
more prominent. Knutsson claims that 
these vacuum streaks in the region of the 
degenerated disc may be the only positive 
roentgen sign of osteochondrosis, appearing 
before or without the development of the 
other usual roentgen signs. In spond}ditis 
deformans, cracking and partial detach- 
ment of the annulus fibrosus may occur, so 
that the vacuum phenomenon extends be- 
yond the confines of the nucleus pulposus. 
This is the only point of differentiation 
Knutsson makes of the vacuum phenomena 
between osteochondrosis and spondylitis 
deformans. 

The roentgenologist has contributed 
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much to the diagnosis of nuclear protru- 
sions and disease and now, perhaps, besides 
the use of intraspin al contrast media, he can 
add more by studying the vacuum phe- 
nomena in healthy and diseased joints. 

SUMMARY 

The phantom nucleus pulposus results 
in the roentgenographic appearance of an 
empty space or vacuum in that portion of 
the intervertebral disc normally occupied 
by this Structure. This phenomenon is 
described in three cases of traumatic 
spondylitis in the lower lumbar spine and 
in the lumbosacral articulation. The mech- 
anism leading to this condition in relation 
to other abnormal changes of the nucleus 
pulposus is discussed. Use of the roent- 
genographic “vacuum technique" to dem- 
onstrate the healthy and diseased joint and 
its diagnostic possibilities for the further 
study of joint diseases is reviewed. 

255 South 17th St. 

Philadelphia, Pa. 
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TN THE Study and teaching of roentgeno- 

graphic anatomy a kncAvledge of the lo- 
cation of the various structures within the 
liuman body and their relation to sur- 
rounding organs, muscles and bones is of 
fundamental importance. The proper “po- 
sitioning” of the patient during the roent- 
genographic examination and the manner 
of surgical approach are dependent upon 
such information. The need for more pre- 
cise information of this kind led us to de- 
vise the method and the apparatus de- 
scribed herein. Regular methods were first 
employed, but were found to be unsatis- 
factory, because of the difficulty en- 
countered in maintaining normal relation- 
ships among sectioned structures, and be- 
cause of the impracticability of using gross 
sections in laboratory teaching or for ex- 
tramural lectures. 

Gross sections, though limiting the ob- 
server to a portion of each organ or system, 
reveal most graphically the location of all 
anatomic parts, and their relation to all 
important topographical neighbors. Ordi- 
nary sections, however, are unwieldy; they 
darken upon exposure to the air; their ele- 
ments are easily dislodged or distorted; 
they require excessive space for storage and 
they are difficult to transport; they give no 
hint of histologic detail, and in them the 
course of vessels and nerves, of muscle fas- 
cicles, or of smaller hollow viscera can be 

* Contribution No. 437 from the Dep.irtment of An.itomy, 
Northwestern University Medic.rl School; a study carried out in 
association with the General Electric X-Ray Corporation. All 
special exhibition cases, etc., were provided by General Electric, 
from specifications prepared by H. O. Mahoney and R. F. Dent. 

Roentgenograms prepared in the manner herein described were 
exhibited firstat the Kansas City {1936) meetingof theAmerican 
Medic."!! Association (awarded Honorable Mention); by invitation 
at the meetings of Illinois State Medical Society, Springfield, 
1936 (Certificate of Merit), Fifth International Congress of 
Radiology, Chicago, 1937, and at the San Francisco (193S) 
meetingof theAmerican hledical Association. A set of roentgeno- 
grams is on permanent exhibition at the Army Medical Museum, 
Smithsonian Institute, Washington, D. C. 


followed only by destructive probing. De- 
spite these common handicaps, little im- 
provement in the preparation or exhibition 
of sections has been made since they first 
came into general use. Traditionally, the 
cadaver was fixed in formalin, frozen, and 
then cut by hand or by band saw, in rather 
thick sections; the sections were then left 
free and unguarded for examination, or 
mounted in alcohol (in brass trap's, covered 
by glass plates sealed with wax).- 

It was our ambition to cut sections thin 
and uniform, and to prepare convenient, 
life-sized, pictorial records of these origi- 
nals. By these means, relationships could 
be shown at more frequent levels; sections 
would be uniformly thick throughout their 
breadth; they could, by photography, be 
converted into a form convenient for dem- 
onstration, storage and transportation; by 
roentgenography, the internal relations 
could be demonstrated, and some of the 
macroscopic structure, intermediate be- 
tween the gross and the microscopic, could 
be brought out to view. 

The articles of equipment employed were 
as follows: Vaughan high-speed band saw; 
special table with tracked top and de- 
mountable support (Fig. i); imbedding 

- Cross-section containers, designed by Prof. W. W. Looney of 
the Baylor University College of Medicine, have been purchas- 
able for some time. They consist of a circular aluminum tray, the 
front of which is glass set airtight in rubber. Sections are mounted 
in phaster of Paris, the compartment filled with presers’ative 
through an orifice which is then closed by a screw plug. Each can 
be suspended from the wall by a hook; they can be removed for 
study at table. They are available in sizes large enough to ac- 
commodate all transverse sections, except those taken through 
the shoulder region. So far as we know, larger containers of simil.ar 
tvpe (for sagittal and coronal sectures) have not been successful; 
the ghass covers are prone to crack, and the assemblage is un- 
wieldy. 1 • 1 j 

Even if such preparations were, from the mechanical st.and- 
point, wholly satisfactorv for local display within a medical 
school, they' would not be adaptable to extramural teaching, 
since, in manv states, such material could be transported only 
bv licensed embalmers. And no matter how skillfully they may 
be prepared, the actual section is not as analytical as a roent- 
genogram prepared therefrom. 
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box; refrigerating (and dehydrating) unit; 
General Electric X-ray machine; large-held 
camera and enlarging apparatus; display 
cases for roentgenograms (Fig. 2 to 4). 

It was found, through repeated trials, 
that a section three-fourths of an inch 
thick is most satisfactory; a slice of such 
thickness gave minimal superimposition of 
tissue, while offering sufficient bulk to hold 
the various structures in place without arti- 
ficial aids. In order to produce a uniform 


danger of disturbing the loosened struc- 
tures (intestine, brain, etc.). The position 
of the hinged shelf in relation to the saw 
blade determines the thickness of the cut. 
A newly set blade should be used for each 
cadaver. The rate of speed at which the 
part should be cut varies with the struc- 
tures through which the saw must pass; to 
force the cutting is to produce uneven 
slices. Experience has shown that moderate 
travel is best for all parts except the teeth 



slice of optimum thickness, in the various 
planes — transverse, sagittal and coronal — 
a movable platform is required to feed the 
anatomical piece to the stationary saw 
(Fig. 1). The platform travels past the saw 
blade on rollers running on a metal track, 
the latter being mounted on a table. On the 
side of the table nearest the saw a ledge is 
mounted, against which the ice or paraffin 
block, with imbedded specimen, rests dur- 
ing cutting. The shelf is attached to the 
table top by hinges which allow it to be 
brought to a horizontal position, thus per- 
mitting the removal of the section from the 
table to a wirc-mesh framed screen without 


and the petrous portion of the temporal 
bone; to compensate for their resistance, 
the switch should be set to operate the saw 
at high speed, or the speed of travel of the 
table reduced. 

A demountable box is used to hold the 
imbedded cadaver. Care should be exer- 
cised to construct it with sides and ends 
meeting the floor at right angles. Into this 
the specimen is fitted in supine position. 
The specimen should be formalin injected 
(10 per cent solution); during the process 
the cadaver should be straight, every effort 
being made to avoid lateral flexion of the 
vertebral column and flexion of the ex- 
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tremities. After injection, the cadaver 
should be refrigerated for at least five 
weeks. In preparation for cutting, cotton is 
placed in the nostrils, ears, and moutli; all 
hair is shaved from the body, and the ex- 
tremities are removed for separate section- 
ing. The upper extremities should be cut 
through the axilla in the parasagittal plane, 
and the lower extremities transversely cut 
just below the tuberosity of the ischium. 

The part to be sectioned (trunk or ex- 
tremity) is placed in the box with the long 
axis of the body in correspondence with 
that of the box. Melted paraffin is then 
poured over the part until it is completely 
covered. The box is then placed in the re- 
frigerator for twent}'-four hours to hasten 
the process of hardening. Long freezing re- 
sults in too great dehydration, and usually 
causes paraffin to break away from the 
specimen in the process of cutting.^ 

As each section is cut it is washed tore- 
move blood, intestinal contents and other 
residue; then it is transferred from the 
hinged shelf of the rolling platform to a 
screen or to a sheet of heavy strawboard for 
temporary storage preparatory to being 
used in any one of several ways hereinafter 
described. 

If the sections are to be emplo}'ed for 
class instruction in the regular course in 
gross anatomy, or for more specialized ex- 
amination and demonstration in topo- 
graphical anatomy, they may be kept in 
humid metal boxes’ or mounted in fluid.'^ 
Even if they are to be employed in this 
conventional way, the superiority of sec- 
tions prepared in the manner just described 
would warrant building of the special table 

’ The use of ice as an imbedding medium ■w as tested, but was 
found to be unsatisfactory. 

* A metal box with tray-like false bottom is best. Dilute phenol 
solution (5 per cent), in rather small amount (and not reaching 
the tray), will sufnee; it will not only keep the atmosphere humid, 
but will also serve to prevent molding of such small detached 
pieces of the section as may collect at the bottom of the con- 
tainer. 

‘ Very satisfactory "pans” for museum display of individual 
sections can be made of brass. The section is imbedded in plaster 
of Paris, a glass cover fitted snugly into tlie pan. .Alcohol (70 
per cent) is used as preservative. A minute opening is made in 
the glass to permit escape of excess fluid as the cover is fitted into 
place; the vent is then closed with wax. Wax may be used to seal 
the cover in place. 


and imbedding unit. However, tlie teaching 
possibilities of such sections can be ex- 
hausted only by using them, also, for 
photography and roentgenography. This 
matter calls for further discussion. 

For class instruction sections are dis- 
couragingly awkward: as customarily pre- 
pared they cannot be demonstrated to 
large groups; they are generally unwieldy 
to store and awkward to transport. Only 
the anatomical features on their surfaces 
(or one surface, if mounted) are evident. 
Natural-sized photographs of the sections 
prove to be highly adaptable; they are 
easily transported, require surprisingly 
little space when stored, and can be dem- 
onstrated to large groups. Even more use- 
ful are roentgenograms prepared from the 
same gross sections; when accompanied, in 
lecture-demonstration, by the photographs 
referred to above, the value of the roent- 
genograms is further increased, since the 
internal morphology of the individual sec- 
tion is revealed to the observer. 

In roentgenograms of sections, three- 
dimensional detail is recorded to an as- 
tonishing degree. Noteworthy among the 
macroscopic features clearly visualized are 
the following: ramifications, in the liver 
parencliyma, of hepatic and portal blood 
vessels; course, from origin to inserdon, of 
fascicles of the coarser skeletal muscles 
(glutei, adductores, obturatores, sacro- 
spinalis, recti abdominis, psoas, etc.l; 
course of mesenteric arteries from aortic 
source to intestinal termination; lumbar 
nerves, from medullary origin through 
vertebral and intervertebral and intermus- 
cular course; dural infoldings in relation to 
cerebral and cerebellar hemispheres; dural 
venous sinuses; carotid vessels; great ves- 
sels leaving and entering cardiac chambers; 
trabecular elements in long and in flat 
bones; internal supporting ligaments of the 
major joints of the extremities; pulmonarj 
ramifications of blood vessels and bronchi; 
perineal contents in relation to fascial 

^^ The preparation of photographs of the 
secdons requires nothing novel in the way 
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Fig. 3- Display case; curtain removed to show illuminating units. 

Fig. 4. Display case; details of structure. Illustrating method of mounting films between plates of glass and 
of holding plates in grooved supports in front of translucent cloth. 

of technique or equipment; howeverj new In order to render the sections suitable 
methods and apparatus are needed for the for roentgenography, slow but considerable 
preparation of the roentgenograms and drying is essential. T his is accomplished by 
special exhibit cases are required for their storing them in the refrigerator for approxi- 
advantageous display (Fig. 2 to 4). mately a year, during which time they 
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should be examined periodically; optimum 
desiccation is that marked by separation of 
muscle fascicles, and retraction of the latter 
from the investing fascial layers. Usually 
this is a reliable indicator for all of the 
other tissues. However, in some instances 
parenchymatous organs hold fluid longer 
than do muscles, so that trial roentgeno- 
grams must be taken. When tissues are still 
soggy with contained embalming solution, 
the area affected appears blurred in the 
roentgenogram, and is completely wanting 
in details of macroscopic architecture. 
Storage on trays made of wide-meshed 
screen held by frames is desirable; in this 
way drying is uniform from both cut sur- 
faces. When trays are piled in tiers, blocks 
should be placed between frames to prevent 
adjacent sections from touching eachother. 

In making the roentgenograms a mobile 
General Electric unit is used, the pictures 
taken on non-screen film.° In our series a 
complete set of roentgenograms was pre- 
pared of each of three cadavers, sectioned 
in transverse, sagittal and coronal planes; 
for the transverse series an upper and a 
lower extremity were sectioned. Recog- 
nizing that much of the teaching value, for 
medical students, of such material depends 
upon its availability for continued refer- 
ence as an auxiliary to dissection, special 
exhibit cases were prepared for display of 
the roentgenograms. These are essentially 
an enlarged form of roentgenogram viewing 
unit (Fig. 2). Each is a free-standing 
wooden case having the following dimen- 
sions: height sh ft.5 width 4 ft., depth i ft. 

' The exposure factors were 25 kv. (peak), 5 ma., 72 inch 
distance and 20 to 60 seconds, depending upon the thickness of 
the sections and the degree of dehydration. 


The case, open in front, is provided with 
with twelve 150 watt lamps, arranged in 
three horizontal sets. In front the case is 
provided with wooden cross pieces, mov- 
able up and down, and provided with wing- 
bolts by which they can be fixed at selected 
horizontal level, to accommodate roent- 
genograms of different sizes (Fig. 3 and 4). 
For proper diffusion of the light, a curtain 
of draftsman’s tracing cloth is hung in front 
of the bulbs. For classroom or museum dis- 
play the roentgenograms are mounted be- 
tween glass plates which are fastened to- 
gether with Scotch tape (Fig. 4). Since the 
slotted supports are adjustable, the smaller 
transverse sections can be displayed ad- 
jacent to the larger coronal or sagittal sec- 
tions whenever it is helpful to invite com- 
parison between horizontal and vertical re- 
lations, or to employ one of these to sup- 
plement the other. 

Roentgenograms, even when mounted in 
proteettng glass, are not bulky; in a labo- 
ratory they can be stored conveniently. For 
use in more mobile form, for extramural 
lectures, they may be used unmounted — as 
roentgen films are regularly handled. Then 
the roentgenograms covering the three full 
series can be transported in a single box of 
the kind used in commercial shipping of 
original negatives. 

Any one of the series of anatomically 
complex roentgenograms may be made 
much more serviceable for semipermanent 
or permanent display by placing next to 
each roentgenogram a labelled adumbra- 
tion ; the latter is prepared simply by trac- 
ing the structures on translucent paper and 
adding leaders and labels with india ink. 



ABERRANT PANCREAS 

By LIEUTENANT COLONEL ARTHUR J. PRESENT 

MEDICAL CORPS, ARMY OF THE EXITED STATES 


I 'HE presence of aberrant pancreatic 
tissue in various portions of the ab- 
domen and particularly in the wall of the 
gastrointestinal tract is not uncommon. It 
is of sufficient frequency to warrant its con- 
sideration in the differential diagnosis of so- 
called “filling defects” noted in the course 
of barium studies. Most of such nodules are 
small, cause no symptoms and have been 
found during post mortem examinations or 
incident to surgery. However, a sufficient 
number of cases have been reported in 
which the ectopic tissue caused or was as- 
sociated with obstruction, intussusception 
or other abnormalities to warrant consider- 
ation of these masses as something more 
than anatomical curiosities. In addition to 
these mechanical complications, it is recog- 
nized that such tumors may be subject to 
pancreatitis, malignant change and to 
proliferation of islet tissue producing h}q)er- 
insulinism. 

Examples of all of these conditions are to 
be found in the complete review of the re- 
ported cases of aberrant pancreas up to 
1939 by Faust and Mudgett.^ Mitchell and 
Angrist," in 1943, added ii cases of their 
own and collected ai additional instances 
from the literature. Since that time TrolP 
has reported 3 cases, Chapman and Moss- 
mam I case, and Brown, Flacks and Was- 
serman^ a single case. The latter case was 
seen roentgenographically in the duo- 
denum. A single case of unusual interest 
was not included in previous reviews. Re- 
ported by Ballinger® as the only known in- 
stance of aberrant pancreas in the liver, the 
patient had presented symptoms of h\q)o- 
glycemia for six months prior to death. 
Postmortem examination revealed a carci- 
noma of the ectopic nodule, largely islet 
tissue, with no evidence of adenoma or 
primary carcinoma in the pancreas. A sum- 


mar}^ of the collected cases, with the 2 cases 
here reported included, is indicated in the 
following tabulation: 


Stomach 

no 

Duodenum 

117 

Jejunum 

68 

Ileum 

21 

Small intestine (not located) 

6 

Diverticulum — ^stomach 

3 

Diverticulum — duodenum 

7 

Diverticulum — jejunum 

I 

Diverticulum — ileum 

8 

Meckel’s diverticulum 

Diverticulum of small intestine 

> — 

(not located) 

2 

Diverticulum (not located) 

I 

Umbilical fistula 

I 

Mesentery 

3 

Omentum 

4 

Liver 

I 

Splenic capsule 

3 

Spleen 

I 

Gallbladder 

5 

Cystic duct 

I 

Gastrocolic ligament 

I 

Transverse mesocolon 

i 

Location questionable 

18 

Total Cases: 

410 


It is apparent that the most frequent 
location of aberrant pancreas is, as might 
be expected, near the normal pancreatic 
bed. About one-fourth are reported in the 
stomach. Only in i or 2 instances have such 
tumors been visualized on roentgenograms. 

Two cases, both in the antrum of the 
stomach, were studied roentgenologically 
at Hoff General Hospital, Santa Barbara, 
California. 

Case i. The patient, a white male, aged 
thirty-three, was admitted on March 9 , I94*- 
He complained of “stomach trouble” which had 
been present for two or three years and which 
was manifested by loss of weight, mtenmttent 
nausea, vomiting and hematemasis. There had 
been some epigastric pain, not persistent, with 
a variable relationship to eating. Milk gave re- 
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Fig I. Case i. Intramural pancreatic nodule. 

lief but none was obtained from alkaline 
powders. Tarry stools had been noted. Physical 
examination revealed evidence of weight loss, 
poor oral hygiene, chronic tonsillitis and tender- 
ness in the mid-epigastrium and right upper 
quadrant. Laboratory studies were negative 
except that blood was found in all gastric speci- 
mens and in the stools. The sedimentation rate 
was 31 mm. per minute. 

Roentgenographic studies of the gastro- 
intestinal tract demonstrated no abnormalities 
of the esophagus. The proximal stomach was 
essentially normal. In the immediate prepyloric 
region a smooth, round, filling defect was per- 
sistently noted on the greater curvature (Fig. 
I and 2). This could not be erased by palpation 
but was movable and seemed small and intra- 
mural. Peristalsis did not pass through the area, 
but the mucosal pattern was seen to change. 
The duodenum was not unusual. A 5-10 per 
cent gastric retention was present at six hours. 

Three gastroscopic studies were performed in 
an effort to visualize this deformity. The first 
two were noteworthy because, despite fair 
visualization, no abnormality was seen. The 
third revealed a suggestion of a mass inter- 
preted as an intramural antral tumor. 

.At surgery a firm mass was found on the pos- 
terior and inferior aspect of the pylorus. Ad- 
herent to this mass was a cone of tissue which 
proved to be pancreas. The right half of the 
pancreatic bed was empty and the left con- 
tained what was felt to be pancreatic tissue 
lying obliquely and pointing up toward the 
stomach. 'Fhe pylorus seemed to be obstructed 
by the mass and the cone of tissue could not be 
dissx'cted away because of vascularity. A Finney 


pyloroplasty was done. Convalescence was 
rapid and gastric symptoms disappeared. A 
postoperative roentgen examination showed the 
pyloric defect still to be present, but there was 
no retention in the stomach. 

Case ji. The second patient was a white 
soldier, aged thirty-three, admitted to Hoff 
General Hospital on April 7, 1944. He com- 
plained of intermittent right upper quadrant 
pain of five years’ duration, occasionally shift- 
ing to the mid-upper abdomen. It was dull, 
aching and accompanied by nausea. These 
symptoms usually followed constipation of two 
or three days’ duration and were relieved by 
catharsis or enemata. Infrequent vomiting had 
occurred. In 1940 a gastrointestinal series and 
gastroscopy had been performed prior to entry 
on military service, and the patient had been 
told that a polyp had been found. 

On physical examination a reducible right, 
incomplete, indirect inguinal hernia was the 
only positive finding. Ail laboratory studies 
were within normal limits. Roentgen studies of 
the gastrointestinal tract showed two large 
areas of diminished density in the barium shad- 
ow of the antrum (Fig. 3 and 4). One, the 
superior, appeared to be a fold of mucosa and 
could be displaced on palpation. The second, on 
the greater curvature, persisted despite manipu- 
lation and was well visualized as a polypoid 
lesion on spot roentgenograms. The entire area 
was flexible. Gastroscopically a polyp 2 by 2 



Fig. 2. Case i. Spot roentgenogram of intmmural 

tumor. 
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Fig. 3. Case ir. Polypoid tumor of antrum. 

cm. in diameter was seen in the prepyloric 
region. At surgery a soft, round mass, 1 cm. in 
diameter, was found 4 cm. proximal to the 
pylorus on the greater curvature. It was re- 
sected and, on study, was found to be a cyst 
measuring l by 1.8 by .8 cm. filled with clear, 
watery fluid. It had a base of firm white tissue 
9 mm. thick which was recognized as aberrant, 
fairly normal appearing pancreatic tissue with 
the “cyst” a dilated duct. The entire tumor lay 
beneath the muscularis mucosa and in the 
muscularis proper. Convalescence was unevent- 
ful and the inguinal hernia was later repaired 
after which the patient was returned to duty 
without symptoms. 

DISCUSSION 

The roentgen findings in these 2 cases 
differed considerably. The first case was the 
more puzzling because of the size of the 
tumor and the intact mucosa. It was be- 
lieved to lie in the wall, to be benign and to 
cause the delay in emptying. The second 
case presented the fairly U'pical elements 
of a polyp and was similar in all respects to 
the case of Faust and Mudgett.^ In neither 
instance was the true nature of the condi- 
tion recognized preoperatively. The lesion 
was undoubtedly the cause of the symp- 
toms in the first patient and an incidental 
finding in the second. 

SUMMARY AND CONCLUSIONS 

I . Two cases of aberrant pancreas in the 
antrum of the stomach are reported. 



Fig. 4. Case ii. Spot roentgenogram showing poly- 
poid tumor. 


2. The cases which have appeared in the 
literature to date are tabulated. 

3. The suggestion is made that ectopic 
pancreatic tissue be considered in the dif- 
ferential diagnosis of apparently benign 
intramural tvmiors in the upper gastro- 
intestinal tract as visualized roentgeno- 
graphically. 

1 15 South Stone Ave. 

Tucson, Arizona 
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THE PANCREAS AND ITS RELATION TO PSORIASIS, 
ECZEMA AND CERTAIN OTHER 
DISEASES OF THE SKIN* 

liy W. A. QUIMBY, M.D. 

WHEEUNG, WEST VIRGINIA 


T he importance of the pancreas in the 
human economy has its counterpart in 
diseases and abnormal functions. Much of 
this conduct of the gland we have been 
slow to recognize. Observations point to 
the pancreas as being responsible for 
psoriasis, eczema and certain other diseases 
of the skin. 

Functionally the pancreas produces an 
external alkaline secretion containing the 
digestive enzymes trypsin, amylopsin and 
lipase. This secretion, well over one liter 
per day in amount, is conducted by way of 
the pancreatic duct, which usually termi- 
nates an orifice common to it and the bile 
duct to the duodenum. According to 
Meakins^^ “The external pancreatic secre- 
tion is stimulated by a hormone produced 
in the mucous membrane of the small in- 
testine which is called secretin.” He says, 
“Therefore, if for any reason the mucous 
membrane of the small bowel be grossly 
destroyed or atrophied, pancreatic activity 
may be impaired.” The cells of Langerhans 
produce the internal secretion. 

Pancreatic secretion, according to Glas- 
ser,® is usually isotonic with plasma and 
the distribution of the cations resembles 
fairly closely that of plasma. His analysis 
shows that sodium is the most abundant 
element and HCO3 is the most prominent 
radical. The composition of this fluid is 
known to vary with the mode of stimula- 
tion and rate of flow being under nerve 
control of the celiac, mesenteric and splenic 
plexus. Glasser says further that “The 
energy metabolism of the pancreas has not 
been widely investigated. Practically noth- 
ing is known of the exact materials burned 
and nothing is known of the manner of ap- 
plication of the energy. About all that can 


be said is that oxygen consumption of the 
gland increases with activity irrespective of 
blood flow.” 

The concurrence of cholecystitis and 
diseases of the pancreas has long been 
recognized by clinicians and surgeons. 
When discussing the etiology of acute 
pancreatitis, Portis^® says, “In 50 to 60 
per cent of all reported cases of acute pan- 
creatitis and in 78 per cent of our cases 
there were disease and presumably infec- 
tion of the gallbladder,” 

On this particular subject, Tice^^ adds 
to his own observations the benefits of 
reviewing one hundred and sixty-seven 
special articles. He states: “The symptoms 
of all types of chronic pancreatitis are not 
easy to dissociate from those of chronic 
cholecystitis, particularly in view of the 
fact that one-fourth of the patients with 
gallbladder disease have a coassociated pan- 
creatic lesion.” Shallow et in reporting 
their 12 cases of acute pancreatitis, state 
that 8 of them also showed cholecystitis. 

Perhaps the one principal factor which 
has to do with the association of diseases 
of liver and pancreas lies in the somewhat 
free passage of one glandular secretion into 
the ducts of the other organ conveying 
digestive fluids and infection. 

The normal secretory pressure of these 
two glands, as given by Glasser, is bile pres- 
sure 250-275 mm. of water, pancreatic 
pressure 200-275 mm, of water. Concerning 
the relation of pancreatic duct pressure to 
bile duct pressure Glasser states: 

In a certain proportion of cases, the main pan- 
creatic duct joins the common bile duct at the 
ampulla of Vater, and the two empty into the 
duodenum through a single orficc at the major 
duodenal papulla. It is thus possible for a spasm 


* Prc'enttd at the Wheeling Hospital, Wheeling, West Virginia, June 2 i, 1945. 
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or edema of the distal portion of the ampulla or 
for a stone impacted in the ampulla to convert 
the common bde duct and the main pancreatic 
duct into a common channel. Since the secre- 
tory pressure of the pancreas is approximately 
the same as that of the liver, it is possible under 
these conditions for the bile to flow into the 
pancreatic duct or pancreatic juice to flow into 
the pancreatic common duct and hence to the 
gall bladder, depending on the pressure gradi- 
ent at any particular moment. 

Diagnosis of disease and altered func- 
tions of the pancreas remains difficult 
because of the location of the gland, its 
physical structure and its various sympto- 
matology. Physiological chemistry has been 
the main approach to this subject for main’ 
years. Roentgen study of the pancreas and 
the adjacent organs has been very il- 
luminating. Our inability to render the 
gland opaque with dyes has, however, 
limited these efforts. If the symptoms per- 
sist, even though roentgen examination 
gives a negative report, the pancreas should 
be suspected. Furthermore, Gubergrits^® 
states that diagnostic difficulties arise also 
from the fact that a considerable anatomic 
destruction of the gland may not affect its 
function. 

It becomes apparent that in the pancreas, 
a gland whose pathology is already difficult 
to interpret, any one of its functions may be 
interrupted by infection by way of the gall- 
bladder, blood vessels or lymphatic chan- 
nels. Ascending infection from the duode- 
num is a very direct route. 

Sterile bile spilling over into the pancreas 
produces its own characteristic reaction in 
this gland. Then let us inquire whether any 
cutaneous manifestation occurs whose etiol- 
ogy is now unknovm, when for some reason 
tissue digesting trypsin becomes extrava- 
sated throughout the pancreas. Again, what 
can be said concerning an insufficiency of 
any one of the allimportant external 
digestants — trypsin, amylopsin or lipase? 
When the very tissue growth and main- 
tenance of the body is endangered, here in 
the pancreas it is indeed paradoxical that the 
skin should, in part, reflect such warning. 


Concerning pancreatic insufficiency, Cur- 
rent Comment,® under title of “Abnormal 
secretion of the pancreas and other glands 
a systemic disease,” has this to say: “Ac- 
cording to Farber and his associates ob- 
structive conditions in the pancreas early 
in life are associated with meconium ileus in 
the neonatal period and later with nutri- 
tional disturbances, in wliich the celiac 
syndrome and serious respirator}’- disease 
predominate. Farber deals particularly 
with the pancreas, the respirator}^ s}’stem, 
the liver and the salivary glands of }’oung 
children witli pancreatic insufficiency. In 
the pancreas he found more or less com- 
plete atroph}’ of the exocrine parench}-ma 
associated with and apparently due to the 
accumulation of inspissated secretion in the 
acini and in the variously dilated ducts. In 
what seemed to be the earl}- stage of the 
process the acini and smaller ducts con- 
tained eosinophilic homogeneous masses 
that would cause obstruction to the outflow 
of pancreatic juice as suggested by Wolbach 
some years ago. In such cases the duodenal 
contents did not give evidence of the ac- 
tivity of pancreatic enzyme. In the patients 
with the symptoms and lesions of obstruc- 
tive pancreatic ach}dia who lived more than 
a few months after birth, both the lungs 
nearly always showed effects of obstruction 
of the trachea, the bronchi and the bron- 
chioles by thick, tenacious mucoid and 
mucopurulent material. The mucous glands 
of the trachea and bronchi were distended 
with material like that in the pancreatic 
acini and ducts. That was the case also in 
the salivarv glands and the mucous glands 
of the esophagus, the duodenum, the gall- 
bladder and the jejunum. The microscopic 
changes in the liver duplicated in all im- 
portant findings the lesions in the pancreas, 
even to the color and appearance of the 
inspissated secretions.” The pancreas may 
be onlv one of man}' glandular structures 
of which the secretions are subject to 
physical changes of as yet unknown nature 
that cause obstruction and dilatation of 
acini and ducts, with far reaching^ func- 
tional and anatomic consequences. “What 
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has been called cystic fibrosis of the pan- 
creas or pancreatic fibrosis is really a 
systemic disease with a variety of clinical 
appearances, the occurrence of which de- 
pends on when the obstructive changes 
occur and which organs are affected.” 
Better understanding of this disease calls 
for studies of the nature and causes of the 
alterations in the glandular secretions.” 

When associated with A. Judson Quimby 
the writer joined him in a paper entitled 
“Roentgen findings in the upper right 
abdomen, with special reference to the 
duodenum, gallbladder and pancreas.”^® 
The following is a quotation from that 
paper: 

The Roentgen and clinical findings recorded 
in this paper are a part of the observations 
made during an analysis of one thousand cases 
referred to us for x-ray examination of the in- 
testinal tract. Data concerning functional phe- 
nomena in the abdomen, demonstrable by 
Roentgen methods, were tabulated and are 
submitted in the hope that special attention 
will be drawn to cutaneous manifestations of 
duodenal toxemias and the pathological and 
mechanical factors causing this special form of 
autointoxication, and that the value of x-rays 
in differential diagnosis of lesions of the duo- 
denum, gallbladder, and pancreas will be fur- 
ther appreciated. 

In recent times, we have been giving the 
second and third portions of the duodenum 
very careful consideration in our work. This 
has permitted us to make some observ’^ations 
that in some respects we regard as original, not 
having been able to find literature bearing di- 
rectly upon this subject from the standpoint 
that we have observ'ed it. This has chiefly to 
do with the results of delay in the drainage of 
the duodenum and the resulting effect upon the 
gallbladder and pancreas, and especially, cu- 
taneous manifestations of duodenal toxemia. 
These observ’^ations have frequently permitted 
us to determine the existence of a pancreatitis 
where it was unsuspected. 

Several contributors to medical literature 
have suggested the importance of duodenal 
toxemia or duodenal poisoning, but as far as 
we have been able to find in reviewing the sub- 
ject, no attention has been given to some of the 
most’ m.arked clinical manifestations of duo- 
denal toxemia. Our observations have led us 


to believe that the delay in the duodenum 
brings about organic changes in the pancreas 
and gallbladder, together with their drainage 
canals, and that serious constitutional toxemias 
are brought about and that one of the most 
marked manifestations of this poisoning is in 
the skin. 

During the past three decades I have 
pursued a follow-up course concerning the 
pancreas and its relation to certain diseases 
of the skin. Observation from roentgen 
studies, clinical course of the cases and the 
result of therapeutic measures employed 
leads to the conclusions that (i) psoriasis is 
a disease of the skin due to infection of the 
pancreas, (2) eczema (endogenous) is due 
to insufficiency of pancreatic fluid. 

Psorasis, considered in more detail, com- 
prises approximately j per cent of ail 
cutaneous affections according to au- 
thorities. Ormsby and Montgomery’s^'^ 
statement that “Heredity is seemingly a 
factor in a considerable number of cases,” 
is not inconsistent. Frequently in this series 
of 25 cases of psoriasis, the history of the 
patient revealed some source of infectious 
disease, a gallbladder attack, perhaps a 
recent confinement, or even the administra- 
tion of a vaccine. 

A common channel of infection is ex- 
plained in Gray’s Anatomy.^ 

Glands which are found along the course of all 
the branches of the abdominal aorta empty into 
and belong to the group of pre-aortic glands. The 
pre-aortic glands receive vessels from the juxta- 
aortic glands and from all the glands along the 
mesenteric vessels and the coeliac axis and its 
branches, and receive lymph from the stomach, 
intestines, liver, pancreas, and spleen. They 
anastomose with each other. 

The pelvic lymph drainage is a part of 
this system. 

Agnes Savill,*® a noted English derma- 
tologist, says: 

In one of my patients patches of obstinate 
psoriasis of the scalp and body gradually sub- 
sided without any local treatment, during a 
course^ of intra uterine ionisation and pelvis 
diathermy. As the profuse uterine discharge 
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was thus cured, the skin lesions gradually 
cleared spontaneously. 

Physical examination of each and every 
patient in tin’s series of cases of psoriasis re- 
vealed tenderness of the pancreas. For 
palpation the standing position is preferred. 
Distress is elicited by deep pressure on 
head of gland — symptoms diminish toward 
the left side of the body. I have had the 
opportunity of seeing a few psoriatic pa- 
tients operated upon. The surgeon each 
time has described the pancreas as being 
enlarged and more dense than usual. A 
patient having extensive areas of psoriasis 
is a poor risk for surgery in the upper 
abdomen. 

Eczema is the disease of the skin for 
which patients most often seek medical 
advice. Statistically, eczema has comprised 
30 to 35 per cent of listed causes of skin 
diseases. So say Sutton and Sutton.-^ 

The etiology at once becomes of prime 
importance. Ormsby and Montgomery 
make an interesting statement concerning 
heredity. Eczema, they say, “is not in it- 
self hereditary, but a tendency to the dis- 
order may be transmitted from parent to 
child, though occasionally not made mani- 
fest until adult life. Stokes states that at 
times there is a state of inborn tissue 
lability and h^-perirritability that is heredi- 
tary in character. Eczema may occur in 
individuals who are in every respect perfect 
examples of health, but in many instances 
it is associated with some disturbance of the 
general economy, and it often occurs in 
persons who are affected with some sys- 
temic disorder.” 

Familial characteristic or tendency 
amounts to 15 per cent of the 200 cases 
of eczema which form the basis of this 
report. The history reveals that, a close 
blood relative has diabetes or the patient 
himself has glycosuria or at one time sugar 
was found in the urine. 

Having briefly considered heredity, we 
should next examine the subject of nourish- 
ment. Volumes have been written on foods 
and their relation to disease. Heretofore to 
no single item or class of food went the 


blame of producing eczema. After taking 
food, it is assumed that every gland and 
organ functions normally to digest the food. 
This is not true. Eczema is a disease of the 
skin due to pancreatic insufficiency — in- 
sufficiency of amylopsin, the principal 
digestant of carbohydrates. The history ob- 
tained from the majority of these patients 
reveals that one or more carbohydrates 
have been taken in excessive amounts. This 
fact may not be elicited in a few cases 
where all body functions are at a low ebb. 
In this series of cases amylopsin insuffi- 
ciency has not been proved. However, the 
treatment carried out and the clinical 
course of the disease fully justify the as- 
sumption of this etiology. 

Diet restriction is no difficult problem to 
have the average patient understand. Strict 
abstinence from /?// carbohydrates can be 
directed on a printed list. 

Indications also point to additional 
diseases of the skin whose etiology is now 
declared unknown, but whose clinical 
group of symptoms is actually due to 
disease of the pancreas. 

Dermatitis herpetiformis is an infection 
of the pancreas. The following is an il- 
lustrative case: 

Mr. K., aged fifty-nine, a watchman, had 
usual health mi til a sei'ere attack of hemorrhoids 
occurred in IVovember, I 944 ‘ f^"" later 

a serious and somewhat general skin eruption 
appeared. Itching was extreme. The correct di- 
agnosis had been established elsewhere. -An 
examination, in April, 1945? °f rnan 

showed typical and extensive lesions including 
a characteristic eruptive area overlying the 
sacrum. Tenderness of the pancreas was pro- 
nounced. 

Treatment. The most extensive eruptive areas 
were given roentgen exposures. Panteric com- 
pound tablets were prescribed before meals. 
Lotion for itching was used freely. Sedative 
capsules were taken for sleep. Improvement 
was noted. In May, 1945, the patient was m 
Wheelins Hospital for penicillin treatment. 
During five days 120,000 units were given. The 
skin promptlv improved and the patient was 
more comfortable. Pancreatic tenderness sub- 
sided. Under subsequent treatment with roent- 
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gen rays and pancreatic substance, improve- 
ment continued until nearly all the skin lesions 
disappeared. In July the patient returned to his 
usual work. 

Carpenter and Hall^ had the opportunity 
of studying 6 cases of dermatitis herpeti- 
formis in Service men aged twenty to 
thirty- two years. In regard to penicillin 
they summarized by saying that penicillin 
therapy was of immediate value in the 
treatment of 6 patients with dermatitis 
herpetiformis. However, new lesions re- 
appeared within hours to days of its dis- 
continuance. No more benefits were derived 
from the use of 1,000,000 units than from 
300,000, and the authors believe that 
300,000 units is the optimum dose. 

With uniformly good results shown in 
the treatment of dermatitis herpetiformis 
with penicillin, it would seem that panteric 
compound medication is second in im- 
portance. Roentgen therapy follows. 

Another personal observation was made 
concerning the relation of the pancreas and 
skin: 

The use of pancreatin (trypsogen) in a 
case of pityriasis rosea gave the most re- 
markable results in all my three years of 
experience with this glandular substance. 

The patient, a middle aged workman, had 
pityriasis lesions from scalp to soles of the 
feet. At noon he was given a small dose of 
roentgen rays. At one o’clock he was given 175 
gr. pancreatin in a glass of water. He had lunch 
at 2 p.M. At 6 P.M. he took 25 gr. of pancreatin 
before more food. At 7 p.m. the entire skin was 
clear. Five days later a small group of lesions 
appeared on the thigh. Twenty-five grains 
pancreatin were taken before a meal. The le- 
sions completely disappeared. There was no 
recurrence. 

TREATMENT 

When treating diseases of the skin ad- 
ditional methods must be employed to 
meet the newer ideas of etiology. 

Psoriasis in every case of the present 
series revealed a pancreatitis of infectious 
origin. 'Fhe source of infection cannot 
always be determined. However, in some 


cases this can be learned and the cause 
eliminated. 

A most helpful internal medication used 
has been pancreatin. Especially where 
accompanying involvement of the biliary 
tract is suspected enteric coated panteric 
compound tablets (which includes glyco- 
cholates and taurocholates sodium or ox 
gall) are used freely. Two or three tablets 
are recommended before meals. Diminished 
tenderness of the pancreas is soon noted. 
Colonic elimination is imperative. Local 
applications for removing scales have been 
most simple. Ordinary washing with soap 
will soften and remove much debris. This 
may be preceded if desired, by some bland 
oil. Stronger keratolytic action can be at- 
tained from salicylic acid in solution or oint- 
ment. Precipitated sulfur ointment is 
beneficial. When psoriasis with scales is 
present, an aqueous lotion of salicylic acid 
and bichloride is efficient and decidedly 
more acceptable to the patient than an 
ointment. 

Years of experience in the application of 
roentgen rays in the treatment of psoriasis 
places this method as the most important 
of all local treatments. This fact is best ex- 
pressed by Ormsby and Montgomery who 
say, “Radiotherapy is a clean, efficient and 
most valuable method of local treatment. 
In the majority of instances psoriatic 
lesions disappear with more certainty and 
with much greater rapidity under roentgen- 
rays than with any other local measure. 
The rays should be employed with great 
caution, and a dermatitis should not be 
induced.” On the scalp roentgen irradia- 
tion is used cautiously in only the most 
persistent cases. Penicillin therapy com- 
bined with pancreatin remains to be tried. 

“Eczema represents the outstanding 
province for the use of Roentgen rays in 
the treatment of skin diseases” (Ellinger^). 
MacKee^^ says, “The x-rays have been 
used successfully in the treatment of 
eczema almost from the very beginning of 
Roentgen therapy.” 

An over-all acquaintance with radiation 
therapy adds definitely to the successful 
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application of roentgen rays in diseases of 
the skin. For eczema, suberythema or semi- 
intensive irradiation approximates the cor- 
rect dosage. Experience really shows that 
the dosage should vary with patients and 
parts treated. 

Internal medication is known to play an 
important part in the treatment of eczema, 
the most common of all skin diseases. Three 
years ago I arrived at a conclusion that ec- 
zema is due to an insufficiency of the 
pancreatic gland — amylopsin insufficiency. 

Concurrently with roentgen therapy, 
200 consecutive cases of eczema (endog- 
enous) without any exception have been 
more quickly cleared up and very satis- 
factorily controlled subsequently by the 
free use of pancreatin. This preparation is 
the ordinary pancreatic substance as pro- 
duced by some of our well known pharma- 
ceutical houses. This glandular powder is 
given in enteric coated tablets or 00 gelatin 
capsules with water, preferably before eat- 
ing. Some adults take this loose soluble 
powder in water just before meals. For in- 
fants the powder is always given in milk or 
water. 

The dose of pancreatin has been found to 
vary considerably. Error usually lies in too 
small a quantit}'. Dosage must make up 
the pancreatic insufficiency or treatment 
will be a failure. Observation has shown no 
iU effects from extra large doses. Admin- 
istration of 300 to 400 grains per twenty- 
four hours shows no particular benefit. 
Fresimess of this glandular substance adds 
to its efficiency. 

An infant with extensive eczema should 
have a heaping teaspoonful — 175 gr. in the 
Uventy-four hour diet. A remarkable change 
has been seen in the condition of the skin 
within two or three days. A smaller amount 
will suffice as the skin clears. Some pan- 
creatin must be added to the child’s food 
indefinitely. Pancreatin is administered to 
adults in triple strength enteric-coated 
tablets — two tablets with water before 
meals. The ordinary 00 gelatin capsule 
holding 8 grains of glandular substance has 
been a satisfactorv means of administra- 


tion — three capsules tvith water before 
meals are prescribed. The number taken 
can later be regulated according to indica- 
tions. 

In recent months, benefits from pan- 
creatin therapy have been found even 
more striking by giving the patient a large 
initial dose of this glandular substance 
Avhen he comes for his first roentgen treat- 
ment. The patient is given approximately 
175 one heaping teaspoonful of this 
powder in a glass of water. Initial aid to the 
patient’s digestion, combined with the daily 
pancreatin taken with meals, produces a 
remarkable change in the skin within rwo 
or three days. The subsequent care simph- 
requires the proper irradiation and medica- 
tion until the desired results are obtained. 
Some patients appear to have a permanent 
relief from eczema. 

In many cases a recurrence ol the eczema 
is expected because of familial reasons, 
personal habits, etc. Under these conditions 
physician and patient will learn the ap- 
proximate dose of pancreatin needed to 
compensate for the insufficiency of the 
pancreas. Experience shows that 10 gr. 
daily, taken before the largest meal, will 
serve to maintain a clear skin in man}' 
cases. One adult female who had eczema 
for twent}^ years found, after we cleared up 
the skin with roentgen irradiation and pan- 
creatin, that one-third of a teaspoonful of 
glandular substance taken in a glass ol 
water two or three times a week would keep 
her free of eczema. 

Local treatment of eczema has been no 
problem after correcting the diet and 
supplying the pancreatic substance. A clean 
and pleasant lotion of calsorcin relieves 
itching and is drying. If the surface becomes 
too dry or inclined to form small fissures 
during the course of treatment, the patient 
finds comfort in some bland ointment such 
as cold cream containing a little phenol. 

A great A^ariet}' of local applications has 
been found unnecessar}'. 

The anatomicaUdistribution ol endog- 
enous eczema, as noted in these cases, is of 
no particular interest; however, it is note- 
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worthy to state here that the clinical 
varieties encountered in this series have 
all responded in a like manner to this new 
therapy. 

Will pancreatin alone clear up eczema? 
Nearly all cases with this disease seek treat- 
ment when they are in great distress. Pan- 
creatin alone has not been tried, but it is 
believed safe to say. that this substance 
would relieve and control the condition, 
but much more slowly than when combined 
with roentgen irradiation. Infants are 
treated with only pancreatin — they are 
not given irradiation. 

COMMENT 

That there is a relationship between the 
pancreas and diseases of the skin was 
originally presented by me in 1921, under 
the title of “X-ray Diagnosis of Chronic 
Pancreatitis and its Relation to Some of the 
Common Skin Diseases.^” At present there 
should be a closer correlation of the im- 
portant points already brought out by 
various authors. A correlation of the 
anatomy, physical signs, clinical notes and 
therapeutic measiires is very important. 

Anatomy has an all-important bearing 
on the origin of some diseases of the skin. 
W^e should emphasize here the prime im- 
portance of the abdominal pre-aortic lymph 
glands and lymph vessels. In the anasto- 
moses of these pre-aortic vessels with each 
other — a fact as old as modern anatomy — 
lies some of our neglected correlation con- 
cerning infection and skin diseases. 

Pliysical signs revealed tenderness of the 
pancreas in every case of psoriasis and the 
one case of dermatitis herj^etiformis. By 
way of contrast let it be understood that 
pancreatic insufficiency gives no physical 
signs. 

Bullous skin conditions, represented in 
part by epidermolysis bullosa and pemphi- 
gus, are due to disease of the pancreas, it is 
suspected. Dermatitis herpetiformis is 
definitely known to be due to an infection of 
the pancreas. 

Savill observed and briefly describes 2 
cases of epidermolysis bullosa. She noted 


that the blood revealed marked hypo- 
glycemia. Both of these cases cleared up 
after the administration for several weeks 
of large doses of glucose. Both cases had 
widespread erythematous vesicular rash. 
The temperature in one case was 99°- 
100° F. Pemphigus is the most outstanding 
bullous disease. The pathologic findings in a 
case of pemphigus foliaceus as reported by 
Schultz^® are interesting. The principal ab- 
dominal findings were as follows: The 
spleen was considerably enlarged. The 
malpighian bodies appeared as well defined, 
opaque, yellowish nodules i to 3 mm. in 
diameter. The mesenteric lymph nodes 
were enlarged, firm and congested. The 
hilum of the spleen was united to the tail 
of the pancreas by a mass of chronic in- 
flammatory tissue which contained en- 
larged lymph glands, one of which showed 
coagulation necrosis. With such an in- 
conclusive autopsy report it is safe to say 
that pemphigus is most likely due to in- 
fection of the pancreas. 

The case of pemphigus vulgaris reported 
by Covey^ is of special interest because of 
the etiology. This patient was a female 
aged fifty-three. He states that in Septem- 
ber a dentist had extracted one carious 
tooth and treated a rather severe pyorrhea. 
In November a bullous eruption appeared 
over nearly the whole body. The route of 
this infection from the gums to pancreas 
seems to be satisfactorily described in 
Gray’s Anatomy. The submaxillary and 
deep cervical lymph vessels and glands 
receive lymph from mouth tissues in- 
cluding the gums. In part. Gray says that 
“Glandular enlargement is secondary to a 
bacterial disease or to cancer involving the 
lymph-vessels w'hich come in to the gland. 
The seat of disease may be distant. 

“Disease of the teeth, tongue, gums, floor 
of the mouth, and alveolar processes may 
cause enlargement of the glands at the 
angle of the jaw.” “The lower deep cervical 
glands occasionally enlarge secondarily to 
malignant grow'ths [or bacterial diseasel of 
the abdomen or mediastinum, but this is not 
due to a direct flov/ of lymph, as the 
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mediastinal glands do not send vessels to 
the supraclavicular glands.” “It is due 
to blocking of lymphatic vessels and re- 
versal of the lymph stream so that Ivmph 
containing cancerous land bacterial] disease 
regurgitates.” 

Abnormalities of the lymphatics, as re- 
ferred to by Cunningham,’ anastomoses of 
lymph vessels or regurgitation of contents 
could readily carry infection from the 
mouth to the pancreas. 

• Gonorrheal dermatoses are recognized 
and described in some detail by Sutton 
and Sutton. Internal circulation of gonococ- 
cus is troublesome and sometimes reaches 
serious proportions. Sutton and Sutton do 
not make clear the direct route of bacterial 
entrance into the system. Tlie pre-aortic 
gland anastomoses explain the channel of 
infection. “Dawning’s Case” as referred to 
by Sutton and Sutton “improved after the 
seminal vesicles and prostate, swollen and 
boggy, had been incised and drained.” 
This occurrence is parallel with the disap- 
pearance of psoriasis after ridding a female 
pelvis of the infection. 

Some additional comment is worth while 
on the three pancreatic enzymes, lipase, 
amylopsin and tr^'psin, and the insufficiency 
of these enzymes as a group in relation to 
diseases of the skin. 

Xanthomatosis is principally an in- 
sufficiency of lipase to digest the fats. 
Under “Lipoacaic Deficiency” Moore’s*'" 
remarks, too, convey this idea ol insuffi- 
ciency of the enzyme lipase. Authors gen- 
erally agree that xanthoma represents dis- 
turbed fat metabolism. 

Dragstedt,® after studying this subject, 
states, “It therefore may be helpful to 
summarize the evidence at present avail- 
able which indicates that lipocaic is a 
specific pancreatic hormone.” 

“iSl icroscopic examination shows that 
the histologic structure of the various t}'pes 
of exanthoma is essentially tlie same though 
it differs somewhat according to the clini- 
cal form which the disease assumes 
(Becker and ObermayerT- 

Eczema is a carbohydrate disease. 


Whether the normal carbohydrate is pres- 
ent in the skin in excessive amounts or a 
foreign carbohydrate is deposited there is 
not known at this time. Its presence is an 
irritant to the skin thereb}" producing: 
eczema. 

Bearing on this subject, Moore has this 
to say; ‘ Of the two carboh}'d rates in nor- 
mal tissue, glycogen and gluccse, onl}' the 
former is histologically identifiable. Glucose 
is soluble in all reagents used for the 
fixation of tissue, and no stain has been 
developed for it.” 

Under the subject of Diabetes, Moore 
again makes reference to the fact that a 
carbohydrate exists in the skin when he 
says “The epidermis in a well treated 
diabetic patient contains an abundant 
amount of glycogen, which is gradually 
depleted in the absence of adequate doses 
of insulin. 

“During the past three years Pancreatin 
(Amylopsin) therap}', combined with radia- 
tion, has caused eczema in every patient to 
disappear. Control of the disease is main- 
tained by sufficient dosage of this gland 
substance in like manner of controlling 
diabetes with Insulin.” 

Trypsin insufficiency is manifested in the 
skin by pityriasis rosea and lichen planus. 
Moore says that in a few pathologic condi- 
tions an abnormal protein is formed, and 
deposit of it in the tissue interferes with 
function, causing t>'pical and at times 
diagnostic clinical signs. The more im- 
portant one of these proteins he refers to as 
the substance known as amyloid. Con- 
cerning “Types of Amyloidosis,” Moore 
divides them into four groups. Under group 
“(2) Primary Amyloidosis” he includes 
the skin among the most frequent sites 
involved. 

While the “Pathogenesis and causal 
factors of formation of amyloid is still un- 
known,” Moore favors the possibility tliat 
‘'amyloid or a mother substance is elabo- 
rateci throughout the body and precipitated 
out in the organ or tissue where it is 
found.” Among the organs where amyloid 
is found Moore says that lesions of the skin 
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appear as papules or plaque-like tumors 
with or without ulceration. Amyloid mate- 
rial has been noted at times to be of a 
bluish-red translucent appearance or it 
may transmit the color of underlying 
tissue, according to Moore’s description. 

Color of tissue produced, resulting from 
insufficiency of pancreatic enzymes, is 
worthy of note. Lipase insufficiency tissue 
is principally yellowish. Amylopsin in- 
sufficiency scales are white to flesh color. 
With trypsin insufficiency bluish to red 
color predominates. 

In closing these comments, it may be 
stated that no particular reason has been 
encountered in embryology or physiology 
as to why so many pancreatic diseases are 
reflected in the skin. Many additional 
questions are in our minds concerning this 
organ. What happens when sterile bile over- 
flows into the pancreatic ducts and tissue? 
When obstruction induces trypsin self- 
digestion of the gland, what disease do we 
find in a patient? With different bacterial 
infections of the pancreas, what variations 
"^f skin lesions will be seen ? 

CONCLUSIONS 

Eczema is a disease of the skin due to 
insufficiency of the pancreatic enzyme 
amylopsin. Observations clearly indicate 
that disturbed carbohydrate metabolism in 
the skin becomes an irritant to the skin. 
The administration of pancreatic substance 
along with roentgen treatment and diet 
therapy has promptly cleared up all cases 
of eczema (endogenous). Subsequently this 
disease has been satisfactorily controlled by 
pancreatin and restricted diet. 

Psoriasis is due to infection of the pan- 
creas. As an aid to roentgen therapy, pan- 
crcatin compound is an improved medica- 
tion. 

Dermatitis herpetiformis, pityriasis rosea 
and certain other cutaneous disturbances 
have tlieir origin in disease of the pancreas. 

Ccntml Union Bkig. 

Wheeling, W, Va. 
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TUMOR DOSAGE AND RESULTS IN ROENTGEN 
THERAPY OF CANCER OF THE BREAST 
Sv Maurice lenz, m.d. 

N'EW YORK, NEW YORK 


T he results of roentgen therapy of 
cancer of the breast vary with the dos- 
age which reaches the tumor. This in turn 
is influenced by the accessibility and extent 
of the tumor and the tolerance to tlie treat- 
ment. Clinical arrest of most breast cancers 
by roentgen irradiation requires heaA'y 
dosage. The nearer the surface and the 
more localized the cancer is, the smaller is 
the volume of normal tissue which has to 
be irradiated and the greater the tumor 
dose which will be tolerated. Thus the 
growth within the breast and axillary 
lymph nodes may be vigorously crossbred 
through multiple fields and a high tumor 
dose may be obtained. Similar dosage is 
not tolerated if applied to widespread me- 
tastases. 

Roentgen therapy does not remove the 
cancer as in excision, but destroys it in situ, 
leaving it to the body to dispose of the 
debris; it thus taxes the patient’s general 
health. Maximum roentgen-ray dosage is 
not well tolerated by patients suffering 
from debilitating ailments such as decom- 
pensated heart disease, severe diabetes, 
chronic alcoholism, and so forth. 

Material. In an effort to clarify the rela- 
tion between tumor dosage and results of 
roentgen therapy, we studied the clinical 
histories of 206 patients with cancer of the 
breast irradiated with different roentgen- 
ray doses at the Presbyterian Hospital, 
New York, and some time previously, a 
number of breast cancers with metastases 
at Montefiore Hospital, New York. 

Tumor Dosage oj 300-2,300 r — Postopera- 
tive Roeutgen Thei'apy. The first series of 
cases studied at the Presbyterian Hospital 
consisted of 78 patients receiving roentgen 
therapy after radical mastectomy between 
1923 and 1929. 

Within a few months and not longer than six 
months after radical mastectomy, the patients 


were given 400 r/o, 130 kv., 0.25 mm. Cu, i mm. 
Al, 40 cm. target-skin distance, each to the 
operated chest wall, anterior surface of the 
adjacent axilla, supraclavicular region and op- 
posite axilla. This series of treatments was re- 
peated at least once in four to eight weeks, and 
in some, several times at two to three months’ 
intervals. The total roentgen-ray dosage in a 
year thus did not exceed 2,000 r/o. At the level 
of the internal mammary lymph nodes this 
would be reduced to a tumor dose ol perhaps 
from 300-1,300 r and at the highest raised to 
2,300 r in the region of the most superficial 
supraclavicular b'mph nodes. 


The inadequacy of this treatmenr ina\ 
be gleaned from the fact that 8 ot the 
cases of skin metastases occurred in a pre- 
viously irradiated mastectomy area. While 
retrograde extension ma}’ have taken place 
from tlie periphery ot the treated field, it 
seems more likeh' that the cancer cells per- 
sisted in situ in spite of this roentgen radi- 
ation dose. 

The survival of the 7^ patients did not 
seem to be influenced by the treatment as 
given. The clinical course following roent- 
gen therapy varied according to the pre- 
operative extent of involvement m the 
breast and axilla, exactly as in patients who 
had not received any postoperative treat- 
ment. 


In modern postoperative roentgen 
herapy with 200 kv. and 0.5 to 2 mm. Cu 
Iter, one rarely gives more than 1,500- 
500 r/o in four to six weeks to the para- 
ternal area and 2,500-4,000 r/o to the 
nterior aspect of the supraclavicu ar re- 
ion. Some also irradiate the axilla; we 
ave not done so, as we have seen veryhw 
reurrences in this location, at the Ires 
yterian Hospital. Dosage m t^e para- 
ternal region is reduced because of the fear 
f producing irradiation pneumonitis and 
Iso of injuring the poorly vascularized 
ostmastectomy skin flap. There is a great 
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deal of divergence of opinion as to what 
such dosage can accomplish in cancer of 
the breast. It may be that it is sufficient to 
delay somewhat the appearance of skin re- 
currences in the mastectomy area, if cancer 
tissue has been left at the time of mastec- 
tomy. In the light of some studies quoted 
further on, however, it seems like very little 
dosage, indeed. In any case, it does not 
seem logical to consider the large dosage 
which may be brought to bear on the ac- 
cessible breast tumor as inadequate, there- 
fore indicating mastectomy, yet hope that 
the lesser dosage reaching the inaccessible 
metastases in the internal mammary and 
anterior mediastinal chain of lymph nodes 
will destroy metastases in these locations. 
Optimistic claims of the results of post- 
operative roentgen therapy are often based 
on a mistaken clinical diagnosis of persist- 
ing cancer and usually do not take into 
consideration the question of the dosage 
which reaches the site of the suspected 
metastasis. 

Roentgen therapy after radical mastec- 
tomy at the Presbyterian Hospital is 
limited to cases where the preoperative 
estimate of the extent of the cancer has 
been proved inadequate by the microscopic 
examination of the removed breast and 
axillary lymph nodes, or when there is 
clinical evidence of persisting or recurring 
disease. 

Tumor Dosage of 4,500 r — Preoperative 
hradiation a77d Roe77tge7j Tlwapy Alo7ie. 
The second series of patients investigated 
comprises 82 patients with cancer of the 
breast treated between 1933 and 1937. 
Thirty-eight of these patients were irradi- 
ated preoperatively, a few days to a year 
prior to radical mastectomy, and 44 non- 
operated patients were treated by roentgen 
irradiation alone. The tumor and a wide 
margin of adjacent breast, wherever possi- 
ble, was crossfired through each of the four 
quadrants of the breast. 

We employed 200 kv^, c.c to 2 mm. Cu, or 
Thoraeup filter, 50 cm. target-skin distance, 
and tangential roentgen-ray beams skimming 
along the chest wail in order to avoid the lungs' 
a*- much as possible. The treatment took about 


six to eight weeks. In some cases as high as, 
2,000 r/o was given to each of the four breast 
fields and 2,000 r/o each to an anterior, pos- 
terior and direct axillary field. In most, weaker 
roentgen-ray dosage was administered and on 
the average a tumor dose of less than 4,500 r 
was obtained. The size of the fields varied from 
8 by 10 to 10 by 15 cm., depending on the size 
of the tumor and the breast or axilla. 

The cancer had become locally extensive 
in the majority of cases prior to treatment. 
In 47 of the 82 cases, the diameter of the 
primary breast tumor was 6 cm, or more, 
in 9 it was 3 cm. or less, in the others it 
varied in size between these extremes. 
While only 1 of the 9 small tumors failed 
to be markedly reduced by the treatment, 
this occurred in two-thirds of the larger 
tumors. Invasion of the axillary nodes was 
diagnosed clinically in all of the 82 patients 
and was corroborated microscopically in 
31 of the 38 preoperatively irradiated pa- 
tients, In 18 of the 44 (41 per cent) non- 
operated patients, skeletal or lung metas- 
tases were discovered on admission, 5 
others had deep ulceration of the breast, 

5 had satellite breast tumors, and 17 had 
marked edema or fixation of the breast. It 
is not surprising, therefore, that only i of 
these patients survived five years. This was 
a patient with an operable breast tumor 
2 by 3 by 2 cm. and a palpable axillary node 
I cm. in diameter, who was mistakenly 
thought to have skeletal metastases. She 
received a tumor dose of 7,100 r to the 
breast and 5,462 r to the questionable axil- 
lar}’- lymph node. She was first treated in 
November, 1937, and was free of disease in 
January, 1946, 

The local disappearance of the primary 
tumor following roentgen therapy did not 
influence the course of the disease in pa- 
tients with distant metastases. This disap- 
pearance of the local tumor was observed 
more often in the more cohesively and 
slower growing well difiPerentiated tumors 
(9 of 11) than in the more diffusely and 
faster spreading, poorly differentiated can- 
cers (13 of 21) and thus, indirectly, it was 
a favorable prognostic sign. 

hradiatio77 Chayjges. Retrogressive irradi- 



VoL. 56, No. 1 


Roentgen Therapy of Cancer of the Breast 


69 


ation changes were best studied in 9 breasts 
in which the microscopic appearance of the 
tumor removed at biopsy, before irradia- 
tion, could be compared with that in the 
specimens obtained at mastectomy, from 
two days to over a year alter the conclusion 
of roentgen therapy. There were noted 
vacuolization, pyknosis, swelling of the 
cells and nuclei, atypical mitoses, reduction 
in the number of mitoses and sclerosis of 
the stroma. In spite of the large roentgen- 
ray doses administered to these tumors, 
however, recognizable tumor cells were 
found in all mastectomy specimens. In 
some breasts, in which tumor could not be 
seen on gross section, onl\' a few poorly 
stained cancer cells were found on most 
careful microscopic examination of many 
sections. In others, which also failed to 
reveal tumor on gross section, islands of 
well preserved cancer cells were easily 
demonstrated. ^^Tile there was some OA'er- 
lapping, it was clear that tlie larger the 
tumor dose, the greater was the evidence of 
damage to the cancer and to the irradiated 
normal tissues. In most cases, the interval 
between roentgen therapy and mastectomy 
was a little over a month but in i case in 
which the tumor dose was 4,500 r, it was 
over a year. This was the case in which the 
most pronounced irradiation effect was 
seen, as after a careful search, only 20 
poorly stained cancer cells could be dem- 
onstrated. The fact that cancer persisted 
after a tumor dose of 4,500 r is interesting 
in view of Halley and INlelnick’s findings of 
primar}- regression followed by renewed 
growth, after tumor doses of 2,400-3,300 r, 
and Harris’s demonstration of persisting 
cancer after tumor doses of about 4,500 r. 
It corroborates our belief that such doses 
are too low to destroy cancer of the breast 
completely and will produce only tempo- 
rar}' growth restraint. 

Because of the experience with this group 
of cases it seemed desirable to administer 
larger tumor doses than 4,500 r in order to 
obtain a more permanent clinical arrest of 
cancer of the breast. 

Tiimor Dosage of 6,000 or over — Doentgen 
Therapy as the Only Treatinent. During 


193S, 1939 and 1940, 46 patients Avith non- 
operated cancer of the breast were treated 
solely by roentgen therapy in an attempt to 
arrest the growth. 

Tlie treatment took two to three months and 
tumor doses of 6,000-8,000 r (in a few a little 
higher) were administered. To the 2,000 r/o to 
each of the four quadrants of the affected breast, 
as described for the second series, were added 
another 1,000-2,500 r directly OA'er the rumor 
in order to raise the tumor dose to 6,000 r or 
more. Each axilla Avas crossfired with 2,500 
r/o through an anterior and posterior axillary 
field and with 2,500-3,000 r/o through a direct 
axillary field. The daily dose usually Avas 150- 
200 r to two opposing breast or axillary fields 
The size of the fields A'aried from 8 by 10 tu 
10 by 15 cm., depending on anatomical indica- 
tions. 

The difficulty of controlling axillary 
metastases by roentgen therapy as com- 
pared to arresting the primary tumor in the 
breast has been frequently emphasized. 
Part of this difficulty is due to the smaller 
tumor dose usually git'en to the axilla. It 
is difficult to deliver through three axillary 
fields as much tumor dosage as through 
four to fiA-e breast fields. For this reason 
the axillary fields in this series usually had 
to be exq^osed to 2,500 r/o and sometimes to 
3,000 r/o. This yielded tumor doses in the 
axilla from 5,500-8,150 r in 9 of the 10 five 
year cases discussed later on and helped 
sreath' in arresting the disease. In the 
tenth, the axilla was not irradiated through 
an error. Axillary nodes Avere not palpable 
before nor since the treatment. The pa- 
tient presented a 7 cm. fungating recur- 
rence in the inframammary fold, folloAving 
a local excision and radium therapy at an- 
other hospital and has been clinicalh aacII 
since August, 1939 , following a tumor dose 

to the breast of §,5'^ c. 

The large dosage used in these cases 
resulted in^telansiectasia in some instances 
and in a feAv, in irradiation sclerosis. In 
most, hoAvever, only slight sequelae Avere 
seen Avhich did not cause great disconiiort. 
In 2 or 3 patients, sIoav healing ulcerating 
radFodermatitis and chronic edema of the 
arm resulted. Individualization and a low 
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daily dose helped in preventing serious 
sequelae. 

Most of the patients had extensive in- 
volvement of the breast and axilla on ad- 
mission. The breast tumors varied in size 
from 3 to 10 cm. Palpable axillary nodes 
were present in all but one patient. 

Gross regression of the tumor in the 
breast and axillary lymph nodes did not 
influence the clinical course of the disease 
in cases in which at the time of admission or 
soon thereafter, there was evidence of 


in I the cause of death was undetermined. 
Among the 8 in whom the breast tumor 
persisted grossly in spite of 6,000 r tumor 
dose to the breast, 4 showed cutaneous and 
subcutaneous en cuirasse involvement pe- 
ripheral to the irradiated field. It might be 
speculated whether the persistence of the 
tumor was due to retrograde extension into 
the irradiated area or whether the tumor 
never disappeared. In 2 cases with multiple 
nodules, the irradiated fields definitely did 
not include the entire disease in the breast. 


Table I 

TUMOR DOSES IN TEN CASES CLINICALLY FREE FROM CANCER FOR FIVE YEARS 

Breast Tumor Axillary Lymph Nodes 


Patient 

Size of Tumor 

Tumor Dosage 

Size 

Tumor Dosage 

cm. 

roentgens 

cm. 

roentgens 

St. 

8X10X4 

7,600 

2X2X1 

6,970 

Pr. 

10X10X6 

6,061 

2X2X2 

5,770 

Sp. 

7X3X4 

5,5co 

0 

0 

El. 

4X4X3 

8,275 

3X2. 5X1. 5 

‘’,875 

Ell. 

3X3X2 

6,325 

4X5X3 

8,150 

6,000 

McGl. 

7X7X6 

6,400 

2X2X1 

Kam. 

2X3X2 

7,100 

5X6X3 

6,700 

Das. 

7X7X3 

7,200 

2X2X1 

6,000 

Rob. 

5X6X3 

6,800 

4X2x2 

6,670 

She. 

6X5X4 

5,860 

2 XI XI 

5,625 


cancer spreading subcutaneously, en cui- 
rase, or when there were distant metastases. 

Fifteen cancers of the breast were given 
tumor doses of less than 5,500 r, and cancer 
persisted grossly in all of these. Thirty-two 
received tumor doses of 5,500, 6,000 r or 
over. In only 8 of these did cancer persist 
locally. Of the 23 patients whose tumor 
disappeared clinically from the breast, I4 
are dead and 9 are free from clinical evi- 
dence of cancer for over five years since 
roentgen therapy. Of the 14 dead, 4 died 
of cardiovascular disease without clinical 
evidence of cancer. One of these died five 
years and four months after roentgen 
therapy, thus raising to 10 those patients 
free from clinical evidence of cancer for 
over five years. 

Details of the tumor doses in these 10 
cases are given in Table i. 

Of the remaining 10 deaths, 3 were due 
to pulmonary, 6 to skeletal metastases and 


One huge cancer did not change the slight- 
est in spite of 6,000 r to the tumor. 

The important fact remains, however, 
that with a tumor dose of about 6,000 r or 
over, 23 of 31 cancers of the breast, most 
with axillary lymph nodes, disappeared 
clinically, and in 10 of these, cancer could 
not be demonstrated clinically five years 
later. 

We have as yet not had the opportunity 
to do a mastectomy five years after treat- 
ment to corroborate the absence of micro- 
scopic evidence of cancer. It may be that 
viable cancer cells are buried somewhere in 
the sclerotic depths of these breasts and 
that growth may some day again become 
active. In a patient who died of metastases 
seven months after her breast had received 
a tumor dose of 7,000 r, microscopic exami- 
nation of this heavily irradiated area re- 
vealed well stained cancer cells. Grossly, 
the tumor had disappeared. 
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We, therefore, do not recommend the 
abandoning of radical mastectomy in cases 
wliich are operable. By radical mastectomy 
one may definitely cure those cases in which 
the entire disease is limited to the excised 
breast and ax'illary lymph nodes. Unfortu- 
nately, the frequency with which distant 
metastases follow this operation shows that 
the preoperative estimates of the extent of 
breast cancer are frequently inaccurate and 
that even the most radical mastectomy is 
often done too late to remove the entire 
disease. Only by the most rigid selection of 
cases for operation can mistakes be avoided. 

Our criteria of inoperability at the neo- 
plasm clinic of the Presbyterian Hospital as 
postulated b}' Haagensen and Stout are as 
follows: 

1. When the carcinoma is one which developed 
during pregnancy or lactation. 

2. When extensive edema of the skin over the 
breast is present. 

3. When satellite nodules are present in the 
skin over the breast. 

4. When intercostal or parasternal tumor nod- 
ules are present. 

5* When there is edema of the arm. 

6. When prov'ed supraclavicular metastases are 
present. 

7* When the carcinoma is the inflammatory 
type. 

8. When distant metastases are demonstrated. 

9. When any two, or more, of the tollowing 
signs of locally advanced carcinoma are 
present 

(a) Ulceration of the skin. 

(b) Edema of the skin of limited extent (less 
than one-third of the skin over the 
breast involved). 

(c) Fixation of the tumor to the chest wall. 

(d) Axillary lymph nodes measuring 2.5 
cm. 5 or more, in transverse diameter, and 
proved to contain metastases by biopsy. 

(e) Fixation of .axillary lymph nodes to the 
skin or the deep structures ot the .axilla, 
and proved to contain metast.ases by 
biopsy. 

Patients presenting any of the above 
criteria of inoperability are referred for 
roentgen thcr.apy immediately alter cor- 
roboration by biops}' and are not ever 


operated on again, except .as a palliative 
procedure to remove a sloughing m.ass, in 
case of failure of roentgen therap}-. We do 
not think that an inoperable case ever be- 
comes operable, after irradiatiorq in the 
true sense of the word. 

Roentgen Therapy of Metastases. Bec.ausc 
of the inclusion of large volumes of nnrm.ai 
tissue, tumor doses in roentgen therapy of 
disseminated metastases arc small and ac- 
complish correspondingly only temporary 
regression or restraint of the growth, 'fhe 
therapeutic result depends on the location, 
accessibility and extent of these metastases 
and the local and general resistance f.'f the 
patient. 

Roentgen Therapy of Skin Metastases. In 
skin metastases, for instance, a dose <>! 
4,500-5,000 r may be tolerated if the si/c ot 
the invoK'ed area is 4 cm. or smaller. I 'n- 
filtered roentgen radiation with too k\', or 
lower voltage is commonly enqdoyed for 
this purpose, unless the skin nodules arc 
along the sternal border and it is thought 
that they are extensions from metastases in 
the internal mammary or anterior medias- 
tinal lymph nodes. In that case, 130 kv. 
and 5 mm. .Al or 200 kv. and 0.5 mm. Cu 
are used. If a large area is to be irradi- 
ated, as for instance in wide.^pread cutane- 
ous and subcutaneous en cuirassc invasion, 
dos.age, of necessity, is smaller. In excep- 
tional cases even cancer en cuirassc may he 
controlled for a long time if the growth 
tends to spread slowly and if the advancing 
edge of the cancer can be included in the 
field of irradiation. 

In a patient with a slowly progre-dng 
cancer en cuirassc involving the m.astcc- 
tomv .area, the cancer w.as arrested tor 
three and .a half years b)’ the aumiriistr.a- 
tion of “7 cycles of low voltage x-ray ther- 
apy” eiven o\'cr a period of six itionth-. 

Alost patients with extensive skm me- 
tastases, however, iiavc usu.aily spre.aa so 
far afield v.’hen they come 'or tre.a'ttic.nr, 


that the limited a.^ca expo-eU to roentgen 
nadiarion does not include rdl of the local 
extensions. In nto-t of t'venu Sncicta.i at;-;! 
pulmonary mefasr.a'-'es .arc a><o present so 



72 


Maurice Lenz 


July, 1946 


that local regression of the skin metastasis 
has little influence on the survival of the 
patient. 

Roentgen Therapy oj Pulmonary Metas- 
tases. Irradiation of widespread pulmonary 
metastases is usually of little value as one 
rarely gives more than 1,000-2,000 r and 
as the process in most cases has already 
spread beyond the irradiated area. Signifi- 
cant regression of pulmonary metastases is 
observed chiefly in cases in which the in- 
volvement is limited to the periphery of one 
lobe and where tumor doses of 2,000-2,500 r 
will be tolerated. 

Roentgen Therapy oj Liver Metastases. 
Because of low tolerance in the region of 
the liver, roentgen therapy of hepatic me- 
tastases is limited to a tumor dose of a few 
hundred roentgens, to perhaps 1,000 r. 
This results in a slight reduction of pain and 
in the size of the metastases. Liver metas- 
tases in cancer of the breast occur chiefly in 
the terminal stage of the disease and usu- 
ally mean death within a few months. 

Roentgen Castration and Skeletal Metas- 
tases. Relief of pain and recalcification of 
skeletal metastases are often obtained by 
producing an artificial menopause with a 
tumor dose of about 600 r to the ovaries. 
We recommend this treatment only in pa- 
tients with cancer of the breast who have 
evidence of distant metastases. We do not 
use it routinely otherwise. We also do not 
think it logical to administer roentgen 
treatment to the ovaries in patients past 
the menopause. 

Roentgen Therapy oj Skeletal Metastases. 
Irradiation of the ovaries should not be 
relied on solely to take care of skeletal me- 
tastases, but, in addition, painful areas 
should be irradiated directly. In widespread 
skeletal involvement it is not possible to 
irradiate all metastases. Total body irradi- 
ation is limited to about 300 r as shown by 
experience in cases of Hodgkin’s disease 
and lymphosarcoma. This certainly is in- 
sufficient to destroy cancer of the breast. 
If there are several moderately sized me- 
tastases, each may be given 1,000-1,500 r 
for relief of pain. On the other hand, if 


only a single metastasis is evident, much 
higher dosage may be administered and a 
more prolonged growth restraint obtained: 

A tumor dose of 2,500 r to a collapsed eighth 
dorsal vertebra caused this to recalcify. This 
remained the only metastasis for eight years, 
permitting attention to household duties, driv- 
ing a car, etc., in a patient who had had a radi- 
cal mastectomy four years previous to the in- 
volvement of the spine. 

Involvement of the brain and spinal 
cord are mostly extensions from or com- 
pression by skeletal metastases. They usu- 
ally occur in the terminal stages of the 
disease, and though temporary regression 
may be obtained by doses of 1,000-2,000 r, 
the gain is only slight since the patients die 
within a few months from generalization of 
their metastases. 

Natural Clinical History oj Untreated 
Cancer. In irradiation of widespread me- 
tastases, some metastases usually remain 
untreated, either because the patient is 
unable to tolerate the treatment, or as the 
metastases are not recognized. For instance, 
breast cancers tending to grow rapidly and 
spread diffusely may not be started on 
treatment until after the occurrence of un- 
recognized and therefore untreated metas- 
tases. It must be assumed that skeletal and 
pulmonary metastases after radical mas- 
tectomy occur before the removal of the 
source of these metastases, i.e. the primary 
breast tumor and axillary lymph nodes. 
The clinical course after roentgen therapy 
in widely extending or metastatic cancers 
does not depend so much on the tumor 
dosage reaching any particular part of the 
neoplasm as on the inherent growth tend- 
ency of the untreated disease and the nat- 
ural resistance of the patient to this growth. 
Adequate tumor dosage is more important 
in breast cancers with a tendency to chronic 
and localizing growth which may be 
treated, while the cancer is still confined to 
the breast and axilla, thus making the 
entire disease process accessible to roentgen 
therapy. Among patients with untreated 
cancer of the breast, 80 per cent die within 
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five years after the appearance of the breast 
tumor, while 20 per cent survive this period 
tliough they may still have clinical evidence 
of cancer. Fi^’■e year survival after roentgen 
therapy in patients belonging to the latter 
group is of little significance whereas it is 
an importajit accomplishment in patients 
belonging to the 80 per cent, who, if un- 
treated, would die within this period. 

One of our patients irradiated for painful 
skeletal metastases had avoided all doctors 
for twenty-two years after she had been 
told that she needed a radical mastectomy. 
Had she had either surgery or irradiation, 
she might have been reported four times as 
a five year cure. 

The better results of radical mastectomy 
in the more cohesively and slowly growing 
well differentiated cancers of the breast, as 
compared to the more diffusely and more 
rapid!}' spreading undifferentiated cancers 
have recently been re-emphasized by Haa- 
gensen and Stout in their stud}' of 547 can- 
cers of breast operated on at the Presby- 
terian Hospital. Of S3 well differentiated 
breast cancers 84,9 per cent were free from 
clinical evidence of cancer at the end of 
five years. Corresponding proportions for 
170 partly differentiated cancers were 67.1 
per cent and for 224 undifferentiated, only 
28.1 per cent. 

This tendenc}' to grow more slowl}^ may 
continue even after the appearance of 
skeletal metastases. Thus, the interval be- 
tween the appearance of the breast tumor 
and the skeletal metastases, and from that 
time to death, was longer in patients with 
cancer of the breast graded i, as compared 
to those graded 3, in an investigation of 57 
such patients treated at the Montefiore 
Hospital, New York, and reported with 
Freid. 

SUMMARY 

Tlie influence of tumor dosage on the 
clinical results of roentgen therapy of can- 
cer of the breast has been emphasized by 
an analysis of the histories of 206 patients 
treated at the Presbyterian Hospital, New 
York, and a number of metastatic cases 


treated at the Montefiore Hospital. The 
administration of a tumor dose of 5,500 r 
or more within three months has caused 
the clinical disappearance of the breast 
tumor and enlarged axillary lymph nodes 
in 24 of 32 patients (1 treated in 1937). 
Eleven of these 24 cases in whom the 
disease, though inoperable (i operable), 
appeared limited to the breast and axillary 
lymph nodes, or about one-third of the 32 
patients receiving this dose, were free from 
clinical evidence of cancer five years after 
roentgen therap}-. 

It is possible that, in spite of this clinical 
result, viable cancer cells may be locked up 
in the sclerotic depths of these heavily ir- 
radiated breasts and that at some time they 
ma}' again start to grow actively. In 8 of 32 
cases tumor persisted grossly in the breast 
in spite of this dosage. We therefore do not 
suggest substitution of roentgen therap}' 
for radical mastectomy in strict!}' operable 
cases. There is no doubt, however, that 
many radical mastectomies are done on pa- 
tients with locally inoperable tumors, 
though the disease appears to be confined 
mainl}' to tlie breast and axillar}' h'mph 
nodes. It is these cases which should be 
treated b}' roentgen therapy in preference 
to the less inclusive radical mastectomy. 
Regression of an adequately irradiated por- 
tion of a cancer does not affect further 
progress of other portions of the growth 
which are under-irradiated or untreated. 
Thus 9 of the 32 patients died with pul- 
monary or skeletal metastases in spite of 
the local clinical disappearance of the 
breast tumor. 

The administration of an average tumor 
dose of 4,500 r ma}' cause marked irradia- 
tion changes in the cancer yet microscopi- 
cal!}' viable cancer cells ma}' be demon- 
strated in the breasts removed at mastec- 
tomy as long as one }'ear after treatment. 

Still smaller dosage such as applied to 
metastases or given postoperative!}' may 
restrain the growth of the irradiated cancer 
temporaril}', but is certainly too weak to 
destroy breast cancer. In these cases, the 
natural clinical history of the untreated 
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cancer influences the clinical course after 
roentgen therapy. 

Tolerance of adequate tumor dosage is 
influenced by the extent of the cancer, its 
natural growth tendency, its location and 
accessibility, local radioresistance of the ir- 
radiated normal tissues and the ability of 
the patient to support the treatment. 

CONCLUSIONS 

A study of the relation of tumor dosage 
to the clinical results in 206 patients re- 
ceiving roentgen therapy for cancer of the 
breast at the Presbyterian Hospital from 
1923 to 1940, and a number of others with 
distant metastases treated at Montefiore 
Hospital leads us to the following conclu- 
sions: 

1. For cancer clinically confined to the 
breast and axillary lymph nodes, radical 
mastectomy is the treatment of choice un- 
less there are present any of the criteria of 
inoperability as described. In the latter 
cases, it is preferable to use roentgen 
therapy with tumor doses above 6,000 r to 
the breast and axilla. Strict separation of 
breast cancer apparently confined to the 
breast and axilla into operable and inoper- 
able cases, and treatment of inoperable 
cases only with roentgen irradiation, is 
preferable to temporizing with mastectomy 
plus preoperative or postoperative roent- 
gen therapy. 

2. Smaller tumor dosage applicable to 
supraclavicular and other metastases may 
result in temporary growth restraint but 
not in destruction of breast cancer. 


180 Fort Washington Ave. 
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TOURING the past twenty years 235 
cases of primary malignant bone 
tumor were seen in the Radiation Therapy 
Department at Bellevue Hospital. At their 
initial appearance, the patients presented 
themselves with varying stages of disease, 
from ver}' early to terminal. Of the 235 
cases, 114 were too far advanced for any 
treatment. In this paper we will be con- 
cerned with the remaining 121 treated 
cases. 

There has been a great deal of confusion 
as to the terminology and classification of 
bone tumors. However, with the establish- 
ment of the Commission of Registry of 
Bone Sarcomas of the American College of 
Surgery, standards Avere set Avliich are 
generall)" accepted and which we will follow 
in this presentation. All of our cases were 
distributed among the folloAving groups: 

1. Osteogenic sarcoma 

2. Chondrosarcoma 

3. Endothelioma 

4. Multiple myeloma 

5. Giant cell sarcoma 

Table 1 illustrates the number and per- 
centage of each type of case. 

The different types of bone tumor vary 
in their response to irradiation. In order 
of radiosensitivity they are, endothelioma, 
multiple myeloma, giant cell sarcoma, os- 
teogenic sarcoma, and chondrosarcoma. 

The A’^alue of radiation therapy in the 
treatment of primary malignant bone 
tumors has been a controversial subject. It 

* From the Radiation Therapy Department, Belle\'ue Hospital 
•American Roentgen Ray Society and the Radiological Society of i 

t Now on active duty with the Army of the United States. 


is true that rarely, even in the most sensi- 
tive type of tumor, is a permanent cure ef- 
fected by irradiation. Moreover, in the 
more resistant types there is little apprecia- 
ble change. Despite these facts, the opinion 
is being expressed more and more fre- 
quent]}- from authoritative sources that the 
best hope of cure for patients lies in the 
combination of intensive radiation therapy 


Table I 

DISTRIBUTION- OF MALIGN-AKT TUMORS ACCORDING 
TO CLASSIFICATION’ 


Type of Tumor 

No. of Cases 

Percentage 

Osteocenic sarconi.i 

45 

37 

Chondrosarcoma 

8 

07 

Ewing’s tumor 

i 3^ 

26 

Multiple myeloma 

1 iS 

“ 15 

Giant cell sarcoma 

18 

1 

15 

Total 

121 

1 

[ ICO 


and surgery. This has been our impression, 
and experience has borne out its veracity. 

The following is a brief outline of the 
procedure followed in working the treat- 
ment of a patient. First, a case history is 
taken and physical examination is made. 
Special attention is given to the duration of 
symptoms or signs, the presence or absence 
of pain, Avhether a mass is palpable, and if 
so, the rate of growth, whether or not 
trauma preceded the onset of disease, and 
whether previous treatment had been given. 
A careful laboratory study is done. Urine 

Dr. I. 1 . Kaplan, Director. Presented at the Joint Meeting of the 
^brth .America, Chicago, 111 ., Sept. 24-29, 1944. 
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is examined for Bence-Jones protein. Blood 
studies include complete blood count, 
Wassermann test, sugar, calcium, and sedi- 
mentation rate. All indicated roentgen ex- 
aminations are done; including studies of 
the local area and all sites of possible metas- 
tases. 

When these preliminary studies are done, 
biopsy is considered. Often a conclusive 
diagnosis is established without pathologi- 
cal examination. However, when there is 
doubt, we believe that biopsy should be 
done. In some cases a limb may be saved 
and therapy instituted for a nonmalignant 
condition. When the presence of a malig- 
nant tumor is confirmed, intensive radia- 
tion therapy is given, and if the tumor is 
accessible amputation of a limb or radical 
excision is done. 

The technique of irradiation varies with 
the individual case. In an extremity where 
amputation is to be done, the skin is disre- 
garded over the local area and high volt- 
age therapy is given, cross firing through 
fields extending well beyond the margins of 
the tumor. Where immediate amputation 
has been contemplated, dosage as high as 
4,000 r per field, treating each of two fields 
with a dosage of 300 r per day. In tumors of 
bone where surgery cannot be done the 
parts are treated by fractional high voltage 
roentgen irradiation to skin tolerance. 
Similar treatment is administered to the 
regional lymph nodes and metastatic areas 
when detected. When the skin has re- 
covered, allowing an interval of two to 
three months, therapy may be repeated to 
skin tolerance. In the average individual, 
depending upon the size of field and the 
individual reaction of the patient, the 
tolerance will be 2,100 to 3,000 r per field. 

OSTEOGENIC SARCOMA 

Osteogenic sarcoma has its origin in cells 
w'hich are the precursors of normal bone, 
the osteoblasts. There are two chief types, 
the sclerosing osteogenic sarcoma and the 
osteolytic osteogenic sarcoma. Histopatho- 
logically, they may consist of round cells, 
spindle cells, or a combination of both. 
Giant cells are frequently present. How- 


ever, in contradistinction to giant cell 
tumor, the giant ceil does not predominate. 

The majority of patients were under 
twenty years of age. However, there was a 
surprisingly large group who developed the 
osteolytic type of sarcoma at a. later age. 
These often ran a more benign course, as 
did Case i. The usual case is one with less 
than one year’s history of pain and swell- 
ing. Often a pathological fracture occurs. 
If untreated, the patient dies within a 
year. An early case with an accessible tumor 
stands about a 25 per cent chance of cure if 
amputation is done. Others may have their 
lives prolonged. 

In our series there were 45 cases of 
osteogenic sarcoma. It will be noted that 
the number of cases and patients over forty 
years of age was high. The incidence of 
osteogenic sarcoma per decade is noted in 
Table ii. Most of our patients showed 

Table II 


AGE INCIDENCE OF OSTEOGENIC SARCOMA 


Age Years 

No. of Cases 

0-20 

22 

eo-30 

5 

30-40 ' ■'y 

3 

Over 40 

18 


evidence of metastases and received only 
irradiation. Those who showed no evidence 
of metastatic lesions were treated either by 
amputation or excision, combined with ir- 
radiation. Coley’s serum was used in many 
cases, but w^e could see no appreciable 
difference in our results. The results are 
outlined in 7 'able iii. 

Case 1. This is an example of a patient with 
the osteolytic type of osteogenic sarcoma who 
survii’^ed eleven years with radiation therapy 
alone. J. B., female, white, aged twenty-six, was 
admitted on February 9, 1931, with a fracture 
of the left femur. She stated that during March, 
1930, in the third month of her third pregnancy, 
she had developed pain in her left thigh. A 
private physician roentgenographed this area 
and told her that she had a defect in her femur 
which was common in pregnant women. She 
was permitted to carry to term. Three weeks 
post partum, the patient sustained a fractured 
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Fig, I. Case i.O.steogenic sarcoma, appearance at time of admission, showing destructive lesion of the upper 

third of left femur. B, following radiation therapy, showing regeneration of bone. 


left femur and was put into a spica cast. Six 
weeks later, when there was no evidence of 
regeneration of bone, she w'as referred to 
BelleAme Hospital, At the time of admission, 
roentgen examination revealed a destructive 
le.sion of the upper third of the left femur. The 
cortex was eroded and only spicules of bone 
were present at the site of pathology (Fig. i A). 
Biopsy revealed a spindle cell sarcoma con- 

Table III 


SURVIVAL RATE OF P. 4 TIENTS WITH OSTEOGENTC 
SARCOMA 


Form of Therapy 

No. of 
Cases 

5 years 

3 years 

i 

I year 

Amputation and 





irradiation 

3 

I 

0 

0 

Excision and irradi- 


i 



acion 

14 

4 

4 

6 

Irradiation alone 

31 

I 

0 . 

30 

Total 

48 

6 

6 

36 


taining many giant cells. Because of the loca- 
tion of the tumor, radiation therapy was in- 
stituted, together with Coley’s serum. By July, 
1931, sclerosis was perceptible, and subse- 
quently progressed to almost complete re- 
generation (Fig. I 5 ). In September, i 93 ^> ^ 
chest roentgenogram revealed two rounded 
areas of increased density in the right lung, one 
in the first anterior interspace and the other at 
the cardiophrenic angle. Radiation was given 
to these areas and to the primary site of tumor. 
For the next five years the patient was com- 
fortable. Two inches of shortening of the left 
thigh caused her to walk with a limp. In 
Tanuarv, 1936, she returned, complaining of 
shortness of breath. A chest roentgenogram 
revealed a dense circumscribed mass in the 
mediastinum extending from the upper border 
of Ts to the lower border of Tio. This lesion 
disappeared under high voltage ^ roentgen 
therapy. At the same time the left thigh was ir- 
radiated. She remained well until February, 
1941, when she returned complaining of 
respiratory distress and an open draining sinus 
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over the original lesion. At this time a chest 
roentgenogram revealed extensively dissemi- 
nated metastatic nodules throughout both 
lungs. Therapy was instituted over the chest, 
but was of no avail. The patient died on May 
20, 1941, more than eleven years after the onset 
of her first symptoms. 

CHONDROSARCOMA 

Chondrosarcoma is a malignant bone 
tumor, the predominating tissue of which is 
cartilage. There are two types, primary and 
secondary chondrosarcoma. The former 
arises in the periosteum without apparent 
antecedent tumor. The latter arises in a 
previously existing chondroma or osteo- 
chondroma. 

Primary chondrosarcoma or chondro- 
myxosarcoma is a highly malignant tumor 
which arises in the periosteum at the site of 
a tendon insertion, most frequently about 
the knee. The usual history is one of 
gradually increasing pain and swelling in a 
patient over twenty years of age for a 
period of five or six months. Roentgen 
examination shows little evidence of bone 
destruction early in the course of the 
disease, only a faintly visible subperiosteal 
shadow being present. It is one of the most 
malignant of the bone tumors, and even 
with irradiation and amputation the av- 
erage patient dies of metastases within a 
year after treatment is instituted. 

Secondary chondrosarcoma arises in a 
previously existing chondroma, osteochon- 
droma, or Paget’s disease in a patient over 
thirty years of age. Usually there is a 
history of a long standing asymptomatic 
tumor which suddenly enlarges and be- 
comes painful. Trauma is often an ante- 
cedent factor. 

The roentgen picture is characteristic, 
having a mottled appearance resulting from 
a large cartilaginous tumor containing 
areas of ossification. The margins are in- 
distinct and blend with the soft tissues. The 
antecedent benign tumor can be detected 
within the mass. Late in the course of the 
disease the cortex and medulla of the bone 
may be involved. 

Treatment in these cases is like that of an 


osteogenic sarcoma: intensive irradiation, 
followed by amputation wherever possible. 
Where amputation cannot be done, ex- 
cision and irradiation are advisable. 

There were 8 cases of secondary osteo- 
chondrosarcoma in our series. Three were 
between twenty and thirty, 3 between 
thirty and forty, and 2 over forty. Three of 
these 8 cases survived more than five years. 
One of these 3, and the other 5, died of 
pulmonary metastases. The results are 
recorded in Table iv. 

Table IV 


SURVIVAL RECORD OF PATIENTS WITH 
CHONDROSARCOMA 


Type of Treatment 

No. of 
Cases 

5 years 

3 years 

I year 

Amputation and 





Irradiation 

3 

2 

0 

1 

Excision and irradi- 




ation 

3 

I 

0 

2 

Irradiation alone 

1 

0 

0 

2 

Total 

8 

3 

0 

5 


The following is an example of a patient 
wlio survived seven years under treatment 
consisting of the combination of excision 
and irradiation. 

Case 11. W, C., a white male, aged twenty- 
seven, was admitted on October 10, 1931, com- 
plaining of a painful tumor of the right thigh. In 
October, 1929, he had fallen 6 feet, landing 
upon and injuringthe area which was now pain- 
ful. He was sore for a day or two, and then the 
pain subsided. Two weeks later the area again 
became painful, and he noticed a mass which 
appeared to be increasing in size. At the time 
of admission, a hard, nontender mass about 
15 cm. in diameter was noted in the upper por- 
tion of the right thigh, extending medially into 
the buttock. Flexion of the thigh was limited. 
Laboratory findings were negative. Roentgen 
examination revealed a large osteocartilaginous 
tumor extending medially and posteriorly from 
the neck of the right femur (Fig. 2). On October 
^9> ^ 93 ^) excision was attempted, but could not 
be done completely. Pathological diagnosis at 
that time was osteochondroma. 

Within one year there was evidence of recur- 
rence and extension. Deep roentgen therapy 
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was given. The patient did well until January, 
1937, when he returned witli a large tumor mass 
in the thigh and gluteal region. A roentgeno- 
gram showed extensive recurrence,' with a loss 
of the previously present line of demarcation of 
the tumor and destruction of the head of the 
femur (Fig. 3). Surgery was attempted, but 
excision could not be completed. The patliology 
was reported as osteochondrosarcoma. Addi- 
tional radiation therapy gave little relief, and 
the patient died two months later. 

ewing’s tumor 

Ewing’s tumor comprises a group of 
highly malignant endothelial sarcomas 
which arise in the shafts of long bones in 
patients during the first two decades of life. 
The tibia and femur are most frequently 
involved, but any bone of the body may be 
affected. The epiphysis is never primarily 
involved, and only rarely second^yily. 

The tumor is thought to arise in tlie 
lymphatic channels of the bone. It extends 
longitudinally along the shaft, expanding 



Fig. 2. Case hi. Original roentgenognam showing os- 
teocartilaginous tumor, the margins of which are 
still intact. 



Fig. 3. Case ii. Chondrosarcoma, appearance at last 
admission, showing extension into soft tissues and 
destruction of bone. 


3 and later invading the medullary cavity. 
Te tumor cells do not form bone, but 
eactive bone is formed subperiosteal!) . 
,'Iicroscopically, the tumor is made up of 
ounded or closely packed polyhedral cells, 
dth rounded or oval nuclei and a small 
mount of clear cytoplasm. The history m 
he usual case is one of a gradually in- 
reasing painful tumor, often following 
rauma. The duration of symptoms may be 
jivwhere from two months to one ypr 
lefore diagnosis. A generaUzed reaction 
nav include fever, leukocytosis, anemia, 
jid general debility. The roentgen picture 
s characteristic, consisting of fusiform 
widening of the shaft of the bone with 
uccessive layers of periosteal calc.ficat.on 
:xtending- in- parallel 

iderable distance along the shaft of the 
)one. The outermost layers end free in the 
oft tissues, giving an incomplete ap- 
learance. Bone destruction is absent, and 
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because of the periosteal ossification there is 
a generalized increase in density of the 
affected area. 

Ewing’s tumor metastasizes early and 
rapidly. The sites most frequently involved 
are the lungs, the regional lymph nodes, 
and, unlike other malignant bone tumors, 
the skeletal system. 


Table V 
Ewing’s sarcoma 


Alive 

3 yr. 

I yr. 

] 

Total 

Excision and irradiation 

3 

i 

5 


8 

Irradiation 

Amputation and irradia- 

I 

3 


4 

tion 

Irradiation not completed 

4 

6 

10 

10 

10 

otal 




32 


Endothelioma is the most radiosensitive 
of bone tumors. When there is doubt as to 
the diagnosis, a course of radiation therapy 
may be used as a therapeutic test, so rapid 
is the response. However, the likelihood of a 
permanent cure with irradiation alone is 
small. The treatment of choice is the com- 
bination of radiation therapy and amputa- 
tion where an extremity is involved, or 
excision where other bones are involved. 
Even with the best of treatment, the 
prognosis is poor, since only 10 per cent or 
less of cases are permanently cured. 

7 'here were 32 cases of Ewing’s tumor in 
our series. Twenty of these patients were 
under twenty years of age, 6 were between 
twenty and thirty, 3 between thirty and 
forty, and 3 older than forty. 

Only I of our patients has survived and 
been observed for over five years. The 
others who were first seen more than five 
years ago have either died or been lost 
track of before the five year period was 
o\'cr. .Several have been under observation 
for three years ('fable v). The following 
case is an example of an early lesion treated 
with intensive radiation therapy, followed 
by amputation, which has survived three 
years. 

Case 111. B. G., a white in.ale, .nged nineteen, 


came to our department complaining of pain 
and swelling of the left elbow of three months’ 
duration. He had been examined at an induction 
station and rejected because of a lesion in this 
area, A roentgenogram revealed irregularity 
and periosteal proliferation of the lower end of 
the shaft of the humerus (Fig. 4), A diagnosis of 
Ewing’s sarcoma was made and confirmed by 
biopsy. There was no clinical or roentgen 
evidence of metastases. Intensive roentgen 
therapy was given over the elbow through 
several fields, and the left axilla was irradiated 
to skin tolerance. When this course was finished, 
the appearance of the bone had returned almost 
to normal. On April 21, 1942, a disarticulation 
of the left shoulder and a dissection of the left 
axilla were done. The patient had a stormy post- 
operative course, but recovered. He showed no 
evidence of metastases on a recent examination. 

MULTIPLE MYELOMA 

Multiple myeloma is an invariably fatal 
condition characterized by multiple simul- 
taneous punched out areas occurring most 
frequently in the spine, ribs, skull, pelvis, 
and upper portions of the femurs. The 
hemapoietic tissues are affected, the histo- 
pathology being of three types — the myelo- 
cytic, the plasmyocytic, and the lympho- 
cytic myelomas. 

The average age of patients with this 
tumor is fifty or over, with few patients 
under forty years of age. Clinically, the 
disease is characterized by generalized 
weakness, rheumatic pains, and skeletal 
deformities, including vertebral collapse, 
which may result in radiculites and even 
paraplegia. Pathological fractures occur in 
more than half the cases and may be the 
presenting feature. A nephrotic picture is 
present in the majority of cases charac- 
terized by Bence-Jones protein in the urine. 

The roentgenologic appearance is charac- 
terized by rounded or oval punched out 
areas of osteoporosis with no reaction in the 
surrounding bone. 

There is no surgical treatment that is 
satisfactory. Radiation therapy often gives 
remarkable palliative results. Pathological 
fractures heal more rapidly and sympto- 
matic relief is obtained. However, the 
disease progresses and the patient dies 



VoL. 56, N'o. r 


Primary Malignant Bone Tumors 


81 



Fig d. Case in. Ewine’s tumor, showing periosteal elevation and erosion of the cortex. 


witliin a year or two, rarely surviving five 
yeare. 

There were 18 cases in our series. Of 
these, 8 died in one year, 3 during the 
second year, and 7 lived three or more 
years. The following patient survived four 
years : 

Case iv. N. R., white male, aged forty-four, 
was admitted to Belle^^.le Hospital on Decem- 
ber 3, 1932, complaining of pain in the chest and 
head, weakness, and inability to walk. Roent- 
gen examination revealed multiple rounded ex- 
panding lesions in several ribs, the skull, and 
pelvis (Fig. 5). The urine was strongly positive 
for Bence-Jones protein. Several of the dorsal 
vertebrae were collapsed. Deep roentgen ther- 
apy given over the affected areas with a marked 
recovery of motor function and relief from pain. 
During the next four years he returned and was 
treated symptomatically. During 1936, 
ever, he became refractory to treatment an 
died. 

GIANT CELL SARCOMA 

Giant cell sarcoma, also known by a 


variety of names, including osteoclastoma, 
myeloid sarcoma, and solitary myeloma, has 
the same age and anatomical distribution 
as benign giant cell tumor. It occurs in the 
ends of long bones of young adults, in- 
volving in order of frequency the lower end 



Fig. 5. C-ase iv. Multiple myeloma, skull showing 
multiple punched out areas. 
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Fig. 6. Giant cell sarcoma. A, left shows destructive lesion expanding the bone with dissolution of cortex 
medially, B, same case, six months later follow’ing radiation therapy, shows regeneration of bone. 


of the radius, tibia, or femur, and the upper 
end of the tibia. Some appear to be malig- 
nant from the onset, while others become 
malignant following repeated curettage. 
Several authors report an average of 20 per 
cent of malignant tumors among giant cell 
tumors. 

The clinical picture varies. Sometimes 
pathological fracture is the first indication 
of the condition. More often there is a 
history of pain and swelling in the region of 
a joint, frequently following trauma. It may 
grow rapidly and extend to a pathological 
fracture in from two months to a year. 

The roentgen picture in the early stage is 
indistinguishable from that of benign giant 
cell tumor. One sees a cystic tumor at the 
epiphyseal end of a long bone or in the jaw, 
traversed by trabeculae with no peripheral 


reaction. This expands to leave only a shell 
of bone which likewise subsequently is 
dissolved (Fig. 6 /f), There may be some 
periosteal reaction at the junction with the 
adjacent bone. Metastases occur to the 
lung and regional lymph nodes. 

Though less radiosensitive than either 
Ewing’s tumor or multiple myeloma, this 
is the tumor in which radiation therapy 
gives the greatest percentage of cures. 
There are several courses of therapy which 
have been followed by various workers. 
Good results have been reported with 
amputation, curettage, curettage and bone 
chips, excision and irradiation, or irradia- 
tion alone. Brailsford advocates the last. 
Our impression is that excision and irradia- 
tion is the most desirable combination. 
Following radiation therapy there may be 
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is followed by sclerosis and often complete 
regeneration of bone (Fig. 6 B). 

There were 1 8 cases of giant cell sarcoma 
in our series. Of these, 8 failed to return 
following the first course of therapy. Of the 
remaining 10 cases, 6 had excision and 
radiation therapy. Four were alive and well 
three years later, and 2 had died during the 
first two years. Four patients had radiation 
therapy alone. Three of these were alive 
and well after three years, and the fourth 
had died of metastases. 

DISCUSSIOX 

The outlook for the patient with a 
malignant bone tumor is no longer hopeless. 
Earl}' recognition followed bv aggressive 
treatment with tlie least possible loss of 
time offers a good chance of permanent 
cure. Man}' patients h.ave a long happ}* and 
useful life despite the loss of a limb incident 
to cure. With universal efforts toward 
educating the public and general practi- 
tioner to the early signs of malignant 
disease, it is hoped that a greater per- 
centage of cases will be diagnosed earl}’- and 
cured. 

The role of the radiation therapist is 
becoming more important. As a tumor 
specialist, he is often consulted regarding 
diagnosis and the courses of therapy. When 
diagnosis is made, he is more frequently 
called upon to give preopera ti^'e and post- 
operative radiation therapy. In the cases 
with metastases, irradiation offers the best 
hope of palliation. 

SUiMMARV 

1. One hundred and twent}'-one cases of 
primary malignant bone tumors seen in the 
Radiation Therap}' Department have been 
reviewed. 

2. A procedure in treating patients witli 
malignant bone tumors has been outlined. 

3. Each class of tumor has been treated 
separately. 

4. Illustrative case histories of the var- 
ious t}’pes of tumor are given. 


S3 


5. The role of the radiation therapist is 
evaluated. 

Rieva Rosh, M.D. 

I lao Park .4ve. 

New York, N.Y. 
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DISCUSSION 

Dr. Howard P. Doub, Detroit, Mich. 
Dr. Rosh has presented an excellent description 
of what happens in a series of bone tumors as 
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seen in a large general hospital, especially a city 
hospital where all types of cases are seen. 

The radiotherapist is faced with two pos- 
sibilities in such cases: first, cure; second, pal- 
liation. 

As to cures, we are forced to admit that our 
percentage of successes is going to be very low, 
though we find some consolation in the fact that 
surgery, also, has little to offer. In our choice of 
therapy, therefore, not only must we consider 
the possibility of obtaining a fair percentage of 
cures, but we must take into consideration any 
possible unfavorable effect on the patient. 

As is shown in Dr. Rosh’s chart, her best 
results were obtained by a combination of 
surgery and irradiation. I believe that this is 
true generally. Certainly it has been true in our 
own series. 

Benign giant cell tumors, of course, call for 
irradiation if we can exclude malignant variants 
or those which will later undergo malignant 
change. In our series, presented a few years ago, 
we had one case which, following all possible 
diagnostic procedures, was treated as a benign 
giant cell tumor. Unfortunately during the 
course of radiation therapy, evidences of 
malignancy developed, and biopsy showed it 
to be a fibrosarcoma. 

In nearly all cases of malignant variants of 
giant cell tumor, with metastasis, the pathology 
is that of osteogenic sarcoma. Ewing’s sarcoma, 
in our experience, is sensitive to irradiation, but 
it may metastasize rapidly and we have had no 
good permanent results. 

I would like to say a word about a case I 
reported some years ago — a tumor of the 
clavicle with a pathological fracture, which on 
biopsy was diagnosed as osteogenic sarcoma. 
We treated with roentgen therapy plus fever 
therapy and obtained an excellent result. The 
patient is still working and there has been no 
evidence of recurrence. I do not present this as 
a case cured by fever therapy but I believe 
it is an indication that such combined treatment 
should be considered, I have no other cases with 
so long a survival period. 

.As to the palliative effects of treatment, we 
have to consider first the relief of pain, which 
means much to the patient. 'I'he growth of the 
lesion may be checked and life may be pro- 
longed. It is my opinion that patients with 
malignant bone tumors will live longer with 
radiation therapy than they will following 
surgery, though 1 cannot say that they will live 
with less morbidity. 
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Dr. H. S. Shoulders, Nashville, Tenn. I am 
glad Dr. Doub told you about a case. Those of 
you who were at San Francisco at the meeting of 
the Radiological Society of North America 
heard a presentation of some experimental work 
that we have been doing over a period of years 
with the combined method of treatment, 
namely, fever and roentgen therapy. 

I cannot give you the full data at the present 
time. I hope in the next year or two to be able 
to do so, but we are definitely convinced that in 
treatment of sarcoma there is a definite field for 
the combination of fever and roentgen therapy. 
We are sure that we are getting results far 
beyond any other method that we have tried. I 
want to bring it to you in detail at a later date. 

I was the one who asked Dr. Doub about his 
case that came up several years ago and which 
he reported in the literature. Those of you who 
have sarcoma that you can’t do anything with 
(the Surgeon doesn t want them) please try to 
get a fever therapist to help you out. And don’t 
be discouraged with one case. We have treated 
a number of cases and tried it once, twice or 
three times, and I believe you will be surprised 
at the results. 

I am not telling you that we have cured them. 
W^e started in absolutely with the supposedly 
hopeless cases. So far our results are rather 
amazing. 

Dr. Rosh (closing). The question has been 
asked: “Reference was made to the use of 
Coley’s serum. Is it a new preparation?” No, it 
isn’t. Dr. Bradley Coley worked on a serum 
over fifty years ago at Memorial Hospital. He 
first published his work on Coley’s toxins in 
1893 and 1894. After Dr. Coley, Sr. died, his son 
continued work together with Dr. Norman 
Higinbotham at Memorial Hospital. They are 
still working on it and claim some results. 

I merely refer to our series of cases at Bel- 
levue Hospital. We have treated some of these 
patients when we were able to get the serum. Jt 
was put out commercially by Parke Davis & 
Company about the year 1900, On one of the 
^rgical divisions of Bellevue Hospital where 
Dr. Norman Higinbotham is on the staff, he 
brings in the preparation from Memorial 
iospital and we treat the patient with it in 
conjunction with radiation therapy; but, as I 
mentioned in the paper, I feel that there is no 
marked difference from the injection of Coley’s 
serum in the final outcome of relieving or curing 
the patient. 
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^ I 'HE efFects of roentgen irradiation can 
-*■ be divided into somatic and genetic. 
Somatic effects were recognized by the 
early pioneers in radiology. They them- 
seh’es recei^'ed roentgen injuries especially 
of the hands and face. Some had such 
severe damage and pain that removal of 
fingers, extremities, and even eyes had to 
be performed. It was discovered that tissues 
had different sensitivity to irradiation. 
Short-lived cells such as hunphocytes, 
leukocytes, and spermatozoa are more 
sensitive, and muscles or mature nerve, cells 
are more resistant. Generally, cells highly 
active and of more independent metabolism 
are more readily affected. Thus it is pos- 
sible to destroy some tissues while at the 
same time neighboring structures receive 
little or no harm. In other words, there 
seems to be recovery of cells from minimal 
roentgen injury. It is important to keep 
this in mind. 

SOMATIC EFFECTS 

With the use of the roentgen ray for 
diagnostic purposes it is fair to assume that 
the amounts of energy emplo}'ed are ex- 
tremely safe as far as the somatic tissues 
are concerned. When roentgen rays were 
first used, single coated glass plates and gas 
roentgen tubes were employed. This often 
required long exposures which were not 
accurately controlled. Tissue injury could 
and did occur. Roentgenologic technique 
is improving all the time. A double coated 
roentgen film is now in use. Since its in- 
troduction it has been given greater and 
greater sensitivity thereby shortening the 
roentgen-ray exposure. The same can be 
said for the intensifying roentgen-ray 
screens. Today only a small fraction of the 
energv of the early days is required for the 
same roentgenologic study. What is more, 

85 


it is safe to say that this will probably be 
reduced to even a smaller fraction in the 
future. 

The rapidly growing fetal cells are sensi- 
tive to roentgen exposure; 450 roentgens 
delivered into the uterus will usuall)' cause 
fetal death in early pregnancy. In fact, this 
is an accepted method for inducing abor- 
tion. In order that this treatment shall not 
result in failures the exposures have been 
increased to 600 r. As a result all manner 
of defective structures of the fetus develop, 
particularly changes of the nervous system 
and eyes. Douglas Murphy has made an 
extensive study of the harmful effects of 
roentgen irradiation of the fetus. He em- 
phasizes the danger of giving roentgen 
treatments for fibroids in the presence of a 
fetus in utero. This is particularly impor- 
tant because fibroids tend to become very 
large during such a time so that the}' may 
overshadow the pregnanc}T Since the 
dosage applied under such conditions 
usually runs between 400 to 600 r delivered 
to the uterus and ovaries, the chances are 
that the fetus will die. However, if, let us 
say, 200 to 300 r is given and then the 
treatment is stopped because a pregnancy 
is discovered, it has actually happened that 
the mother has given birth to a live baby. 
Such offspring are likely to have mental 
and physical deficiencies. 

With the roentgen-ray technique used 
today for diagnostic purposes during preg- 
nancy from I to 2 r per film reaches the 
uterus. Frank Liberson (personal co_m- 
mimication) made such measurements with 
the ionization chamber actually in the 
vagina during the exi^osures. By using 
speed developer we have been able to 
reduce the required energy about one- 
third, As a result, for a four film pregnancy 
study we deliver about 5 r into the uterus. 



86 


William Snow 


Jui.y, 1946 


This appears to be safe within a wide 
margin. No recognizable change in the 
babies has been noted in over 4,500 preg- 
nancy cases that we have roentgenographed 
in the past nine years. 

GENETIC EFFECTS 

Bailey and Bagg,^ as early as 1923, re- 
ported mutational eflPects on mice from 
roentgen exposure. These first appeared in 
the great grandchildren. Other workers 
failed to confirm this work. They felt that 
the controls were inadequate and that the 
mutations could have been spontaneous. 

In 1927, Muller®'® reported that he was 
able to produce mutations in fruit flies by 
roentgen irradiation. Their life cycle is 
only ten days from egg to mature re- 
producing fly. They are available in almost 
limitless quantities. As a result, his work 
could be extensively done and quickly per- 
formed. He found that the mutational 
variations were haphazard and of the same 
type as occurred naturally. They were in 
the main harmful or lethal. Flies would 
occur without wings or with deformed 
antennae, for example. The mutations were 
roughly proportional to the roentgen-ray 
dosage applied. The natural mutational 
rate could be doubled with the use of 30 to 
40 r. It was only natural for Muller to 
suspect cosmic rays as the cause of muta- 
tions under ordinary conditions. Biological 
effects are similar with roentgen rays, 
gamma rays, and neutrons. Cosmic rays 
are high speed, extremely penetrating rays, 
that reach us from outer space. They should 
have similar biologic potentiality. What is 
even more Muller was able to show that the 
roentgen irradiation effects in fruit flies 
were cumulative from generation to genera- 
tion, and roughly proportional to the total 
applied energy. This is indeed something 
with which to reckon. Are we in the process 
of applying to the genes of each generation, 
roentgen effects which are cumulative and 
harming the human race? 

Hanson, Heys and Stanton® in 1931 sub- 
jected male fruit flies to exposure to roent- 
gen rays, all conditions being constant ex- 


cept that the voltage was varied. The 
mutational rates were judged by a partic- 
ular lethal effect which occurred in their 
controls and against which comparison 
could be made. At 76 kv., 1,500 r was 
delivered to the male flies giving an increase 
which was about 70 times the control rate. 
Since the mutational rate is supposedly 
roughly proportional to the energy applied 
then 5 r (as used for a roentgen examination 
for pregnancy) would produce in the fruit 
fly over 1,500 multiplied by 70 as the in- 
crease in rate. This gives an increase of 
less than one-fourth the controls. This 
would be negligible even in fruit flies. 

When chromosomes are struck by roent- 
gen radiation, cosmic rays, and for that 
matter neutrons, a local injury to the genes 
can occur. The thread-like chromosome 
seems to be broken at that spot, and it 
often happens that the ends rejoin or at- 
tach themselves to other broken chromo- 
somes. In this manner, there may be an 
actual local destruction of genes and also 
what is known as a translocation of a series 
of genes. 

By way of review, let us outline some of 
the outstanding experimental evidence: 

1. Roentgen rays or gamma rays in a hit 
or miss fashion on striking genes produce 
changes which are inheritable. 

2. The changes in fruit flies are roughly 
proportional to the applied energy, the 
more energy applied, the more changes. 

3. The effects are cumulative, that is, if 
given amounts of radiation are applied to 
successive generations of fruit flies a sum- 
mation effect is produced. 

4. The mutational effects may not be- 
come visible for several generations, until 
there is superimposition of gene defects 
from the male and female chromosomes. 

5. In fruit flies the mutational rate is 
doubled with the use of 30 to 40 r of roent- 
gen radiation. 

Henshaw,'* in 1941, gave a full review of 
this subject. 

COSMIC RADIATION 

If roentgen-ray effects are cumulative on 
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the genes, then it seems that the cosmic 
rays should also act in the same way. By 
the following calculation we have esti- 
mated that the genes should receive 0.05 r 
per year: 


(i) One roentgen = 2. j A 10 

- . 


(2) 


(3) 


iuiiiz-iiciuii pairs. 

Cosmic rays produce about 200 counts 
per minute, of pairs on the Geiger- 
MuIIer apparatus. 

Cosmic counts per day = 200X60X24. 
« . - 200X60X24 

2.1 X 10® 


(^4) Cosmic roentgens per day = 


= 1.37X10-^. 

(5) Cosmic roentgens per year = 1.3 7 Xio”* 
X365 =o.o 5 r. 


These figures have been checked by Miss 
Lillian Jacobson and Mr. Carl Braestrup, 
radiation physicists. Thus in a million 
years man would have received 50,000 
cosmic roentgens to the genes. If the effects 
are cumulative from generation to genera- 
tion this should have destroyed life. We 
therefore must assume that there is re- 
covery from the effects of cosmic and there- 
fore from smaller doses of roentgen radia- 
tion on the genes, since we know that 
10,000 to 12,000 r are lethal for most living 
cells. 

It is also important to realize that by the 
time the male and female human reproduce, 
between them they have supposedly ac- 
cumulated about 3 r (0.5 rX2§ yr.) of 
cosmic rays on their genes. This is com- 
parable to the amounts used for a preg- 
nancy roentgen examination. We there- 
fore feel that we are safe in saying that 
diagnostic roentgen exposures used at this 
time are producing no more harmful effects 
on the genes of the human race than cosmic 
rays, assuming cumulative effect. 

It is generally true that rapidly growing 
cells are more sensitive to roentgen radia- 
tion. It is therefore interesting to compare 
the amoimt of cosmic roentgens received 
in the life cycle of the fruit fly and of man 
with 10 r of roentgen exposure, the amount 
which was used to prove that cumulation 
occurs on the genes of the fruit fly. 

(i) Cosmic roentgens delivered daily to the 
earth = i .37 X i r. 
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(2) The life cycle of the fruit fly is 10 days, 
equal to receipt of 1.37X10-^ r of cosmic 
energy. 

(3) The ratio of a 10 r roentgen dose to 

cosmic-ray dose for 10 days = 

1.37X10-’ 

= 7^^99- This is approximately 7,300 
times as much roentgen radiation as cos- 
mic energy received in the fruit fly life 
cycle. 

(4) Assuming that humans’ average age is 
25 years at reproduction, they receive 
0.05X25 of cosmic roentgens during this 
period, or 1.25 r. 

(5) The ratio of the same 10 r of roentgen 
radiation to the cosmic rays for 25 year,-. 

for the human is or 8 times .as 

1.25 

great, which is much le.ss of a ratio than 
with fruit flies. 

Living substance adjusts itself to its 
environment. It is therefore likely that the 
human genes are adjusted to receive with- 
out harm much larger doses of cosmic 
energ}* than the fruit fly. 

Since the great majority of roentgen-raa' 
induced mutations are harmful, it is likely 
that other forces than the cosmic rays have 
been the cause of beneficial mutations. 
Perhaps the diploid, triploid, and tetraploid 
effect on the chromosomes produced by 
chemicals such as colchicine, where larger 
plants are developed, is an example of 
beneficial mutation. Foods and minerals 
may have an important bearing, judging 
by some recent experimental work, 

VJT.A.M1N B COMPLEX .VXD MUTATION'S 

Muller was not able to reverse the 
mutational effects produced by roentgen 
radiation. However, Gordon and Sang, 
working at Aberdeen Universiyv, did suc- 
ceed in preventing such changes by feeding 
the fruit flies niacin, giving additional 
evidence that the effects of irradiation on 
the senes can be rei'ersed. Although this 
work has not been confirmed, it has re- 
ceived hish praise from the Science Com- 
mittee of the 1 British Council. Niacin be- 
lonss to the vitamin B complex group that 
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participate in the formation of enzymic 
systems that are involved in the production 
of energy in living tissue. Warkany and 
Nelson,® by means of a vitamin B deficiency 
diet, have produced at will malformation of 
litters of rats. By feeding the mother rats 
a diet rich in liver and yeast the litters were 
born without the malformation. 

Some organisms produce an excess of 
vitamin B complex in the intestinal tract 
which may be useful to the host. Where 
there is lack of such growth the person may 
have a vitamin B deficiency. This together 
with a defective heredity, injury or infec- 
tion, may induce wild growth of cells or 
malignancy. 

SUMMARY 

1. Bailey and Bagg in 1923 reported that 
they had produced mutational effects in 
mice with roentgen irradiation. 

2. Muller in 1927 showed that mutations 
could be induced in fruit flies by roentgen 
irradiation. 

3. This was roughly proportional to ap- 
plied dosage and cumulative from genera- 
tion to generation. 

4. Thirty to forty roentgens approxi- 
mately doubled the control mutational rate 
in fruit flies. 

5. Muller suggested that natural muta- 
tions might be the result of cosmic radia- 
tion. 

6. By mathematical calculation, we have 
found that 0.05 r of cosmic rays reach the 
earth’s surface annually. In one million 
years this totals 50,000 r. 

7. Therefore if radiation effect is cumula- 
tive on the genes from generation to genera- 
tion life should have been destroyed long 
ago. 

8. 'I'hcrefore, we are forced to conclude 
that there must be a recovery of the genes 
from radiation effects. 

9. Gordon and Sang have prevented with 
niacin fruit fly mutations induced with 
roentgen radiation. This is practical proof 


that the genes can recover from such in- 
jury. 

10. Warkany and Nelson have produced 
malformation in rats by means of vitamin 
B deficiency. 

11. It is suggested that natural beneficial 
mutations probably have a different cause 
than radiation, as for example, the triploid 
effect produced by colchicine. 

12. A diagnostic roentgen-ray exposure 
compares favorably with the amount of 
cosmic energy the body receives in a life- 
time. Since it has been shown that recovery 
from such small doses occurs, then we can 
safely say that such degrees of exposure 
will not harm the coming generations of 
men. 

941 Park Avenue 
New York 28, N. Y. 
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EDITORIALS ^ 


THE MEDICAL USE OF RADIOACTIVE IODINE 


T he first radioactive iodine isotope was pro- 
duced in 1935 by Fermi and his co- workers^ 
who bombarded iodine with slow neutrons. This 
isotope had a half-life of twenty-five minutes 
and was later definitely identified as In 
1938 Tope and Cork” after irradiating iodine 
with fast neutrons discovered a second isotope 
having a half-life of thirteen days. This isotope 
was identified as 1™. In the same year Livin- 
good and Seaborg^ described three additional 
isotopes, or and P^®, having a half- 

life of four days, eight days and ia.6 hours re- 
spectively. These investigators studied various 
reactions involved in the production of radio- 
active iodine isotopes by bombarding, in the 
Berkeley cyclotron, iodine, tellurium and anti- 
mony with 8 mev. deuterons, 16 mev. helium 
ions and neutrons. Shortly thereafter Abelson^ 
isolated an isotope with a half-life of 2.5 hours 
which was a product of the fission of the 
uranium nucleus by neutrons. In a further 
analysis Abelson showed that the isotopes with 
half-lives of fifty-four minutes, twelve hours 
and eight days are also formed during the dis- 
integration of uranium. They all are descended 
from active tellurium. Dobson and Fowler® con- 
ducted investigations along similar lines on 
uranium and thorium. They found still another 
isotope of 6,6 hour half-life, for which no tel- 
lurium parent could be demonstrated. It was 
thought that this was a direct fission product 
of the uranium or perhaps the descendant of a 
very short lived tellurium. 

In view of the great complexity of the dis- 

' .Amaldi, E., d’Agostino, O., Fermi, E., Pontecorvo, B., 
Rasetsi, F., and Scgre, E. Proc. Roy. Soc., 19351 ^ 5^2. 

- Tope, G. F., and Cork, J. M. Induced radioactivity in tell- 
urium. Phys. Rev., 193I*, SSt 676-677. 

^ I.ivingood, J. J., and Seahorg, G. T. Radioactive isotopes of 
icKline. Pfys. Rev., 1938,5/, ~ 7 S~ 7 ^-- 
* Abelson, Philip. Cleavage of uranium nucleus. P/iys. Rev., 
1939,55, 418; also, Abelson, Philip. -An investigation of the prod- 
ucts of the disintegration of uranium by neutrons. Phys. Rev., 

'935o‘6, J-9- . , , 

- Dobson, R. W., and Fowler, R. D. Radioactive halogens pro- 
duced by the neutron bombardment of uranium and thorium. 
Phys. Rev., 1939,55, 880; also, Dobson, R._W., and Fowler, R. D. 
Prexiucts of uranium fission; radioactive isotopes of iodine and 
xenon. Ph.ys. Rev., 1940, 57, 966-971. 


integration especially in the heavier atoms it is 
often very difficult to determine the exact 
radioactive nature of the decay products and 
their proportional amounts. Livingood and 
Seaborg® determined that the cyclotron-pro- 
duced iodine isotopes emit beta rays of an 
energy of 1.2 to 2.1 mev. and gamma rays of an 
energy of 0.4 to 0,6 mev, with the single ex- 
ception of r 24 which yields positrons. By far the 
greater part of the radioactivity is due to the 
beta rays, the gamma-ray emission being very 
weak. 

The most common method of producing ra- 
dioactive iodine for medical purposes at present 
is to bombard in the cyclotron metallic tel- 
lurium with deuterons.* In this procedure the 
most important products are P®® of 12,6 hour 
half-life and of eight day half-life. By vary- 
ing the length of bombardment their ratio can 
be changed within certain limits. After a short 
bombardment the radioactivity due to P®® is 
about ten times that of P®S* then this ratio de- 
creases with prolongation of the time of the 
bombardment. The other isotopes are formed 
in comparatively small amounts. For long 
range tracer studies the eight day P®* is used 
permitting observation over a period of several 
weeks or months, whereas for internal therapy 
the 12.6 hour P®® is preferred. After a bombard- 
ment of from three to ten hours the tellurium is 
removed from the target and the radioactive 
iodine separated by a chemical process. The 
final solution consists of distilled water and the 
radioactive iodine isotopes. Sufficient inert 
iodine in the form of sodium iodide is added to 
bring the total iodine content to a certain con- 
centration. This solution is calibrated in mil- 
licuries and administered to the subject by 
mouth. In case of therapy the administration is 
made within one to four hours after the con- 
clusion of the bombardment to prevent too 
much decay of the 12,6 hour iodine. 

In the initial biologic investigations undcr- 

* The U. S. Government has just reic.ised the iodine isotopes 
produced in the fission of uranium. 
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taken by Hertz, Roberts and Evans® the only 
radioactive isotope available was P-® of twenty- 
five minutes half-life. This proved a great dis- 
advantage since extensive tracer studies had to 
be conducted first and the period of observation 
was limited to about forty minutes. With the 
discovery of the isotopes of longer life the 
progress became more rapid. In 1941, Hertz" 
was able to give a report on a series of coopera- 
tive experiments which were carried out on 
various phases of thjToid function in relation 
to the radioactive iodine. Already the earlier 
experiments with the twenty-six minute I'-® 
isotope demonstrated that the th)Toid gland 
collects iodine at an extremely rapid rate, as a 
rule within ten minutes following intravenous 
injection, and that prerious iodization de- 
creases this collection. It is of particular 
importance that both the normal and h^-per- 
plastic th^Toid take up a larger portion of a 
small dose than of a large dose of iodine. The 
later experiments with the isotopes of longer life 
and by making use of the multiple labelling 
showed that in Graves’ disease the collection 
from a second dose of iodine is almost invariably 
less than from the first dose, and that the best 
measure of the amount of collection is the size 
of the th>Toid, a fact which has great bearing 
in determining the dose to be administered. Still 
later experiments with an externally placed 
Geiger counter revealed that in non-iodized 
Graves’ disease the initial iodine collection of 
the thyroid gland approximates 100 per cent for 
small doses (0.2 to 5.0 mg.) while in the normal, 
in previously iodized Graves’ disease, and in 
large doses it is considerably smaller. 

The selective accumulation of the radioactive 
iodine in the thjToid gland was also studied by 
Hamilton and Soley.® They chose patients with 
normal thyroid, hyperthyroidism, non-toxic 
goiter and hypothyroidism and measured the 
radioactiyfity by placing the Geiger counter di- 
rectly against the isthmus of the thyToid. In 
order to obtain long range obsery^ations the 

* Hertz, S., Roberts, A., and Evans, R. D. Radioactive iodine 
as an indicator in the stud}’ of th}Toid physiology. P/rr. Se^r. 
Exptr. Bid. Mtd., 193S, ji’, 510-513. 

" Hertz, S. Radioactive iodine as an indicator in th}Toid ph}’S!- 
ology; observations on rabbits and on goiter patients, J. 
Roentgenol. & Rad. Therapv, 1941, j 6 , 467-46S. 

* Hamilton, J. G. The use of radioactive tracers in biolog)’ and 
medicine. Rcdidcpy, 19^;, jp, 541-57C; also Hamilton, J. G., and 
Soley, M. H. Studies in iodine metabolism by the use of a neiv 
radioactive isotope of iodine, ./tv. j. Physic!., 1939, raz, 557-572; 
also. Studies in iodine metabolism of thyroid gland in situ by use 
of radio-iodine in normal subjects and in patients with vanous 
types of goiter. Jrr.. J. Physic!., 1940, iji, 135-143. 
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eight day T®' isotope yy'as used and the readings 
repeated at y^arying intervals for a period of 
from fiy-e days to four yveeks. As in the experi- 
ments of Hertz and his co-yvorkers, a marked 
avidity for the iodine yvas noted in hyperthy- 
roidism and non-toxic goiter yvhereas in the 
normal and especially in hypothyroidism the 
collection of iodine yvas less, .^n interesting ob- 
servation was that in hyperthyroidism the 
quantity of iodine dropped to from one-half to 
four-fifths of the original value yvithin a feyv 
hours after it yvas taken up, indicating that the 
mechanism of iodine metabolism is also altered. 
In a fiirther series of e.xperiments, Hamilton 
and Soley determined the distribution of the 
radioactive iodine yynthin the removed thyroid 
gland by means of auto-radiography. After suit- 
able preparation microscopic sections of the 
thyroid tissue yy’ere placed on ordinary no screen 
roentgen films and held in close contact with a 
small press. Following the necessary ex]wsure 
the sections yvere stained and studied under the 
microscope. In the normal thyroid gland there 
yy'as a uniform distribution of the radioactiy'e 
iodine throughout the section. In the hyper- 
plastic thyroid tissue the colloid contained a 
much higher proportion of the accumulated ra- 
dioactiy’’e iodine than the ceils of the adjacent 
acini, suggesting that part of the iodine moves 
rapidly into the colloid yvhile the remainder is 
discharged into the blood stream. In non-toxic 
goiter the radioactiy’e iodine yvas stored pre- 
dominantly in the cells and small acini yvhich 
surround the larger acini. The authors also 
studied in this manner four cases of carcinoma 
of the thyroid. Suprisingly, there yvas a com- 
plete failure of the cancerous tissue to accumu- 
late significant quantities of the radioactive 
iodine in all cases. 

Impressiy’e experiments yvere carried out on 
other phases of the thyroid gland and its me- 
tabolism by a number of iny'estigators. The 
formation of thyroxine and di-iodothyrosine bj 
the thyroid gland, the serial recording ol the 
embryologic development of thyroid gland, the 
time of appearance of the ability to accumulate 
iodine by the fetal thyToid tissue in various ani- 
mals, are a feyv of the problems studied. 

Three salient facts have emerged from the 
extensiy’e biologic studies yvhich are important 
from the point of view of the therapeutic xise of 
the radioactive iodine: (i) the thyroid tissue 
possesses a very marked selective avidity^ tor 
the iodine yvhich in proportion to the size ot the 
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gland is from twenty to two hundred times as 
high as that of any other tissue in the body; 
(2) this avidity is greater in diffuse hyperplasia 
of the thyroid tissue, in case there was no previ- 
ous iodization and when the iodine is given in 
a small dose so as not to overflood the blood- 
stream, and (3) the administration of radioac- 
tive isotopes of short half-lives permits in view 
of the massive beta irradiation a selective 
destruction of the active tissue of thyroid gland. 

Based on these facts several authors tried the 
treatment of various thyroid disorders by 
means of radioactive iodine. Recently, Hertz 
and Roberts® published the results in 29 cases 
of hyperthyroidism treated between March, 
1 941, and April, 1943, at the Massachusetts 
General Hospital. Considering that from three 
to five years have now elapsed since the time of 
treatment in all cases, this report permits a 
very good estimation of the value of the method 
over a longer period of time. 

Hertz and Roberts employed a mixture of 
radioactive iodine isotopes, obtained by deu- 
teron bombardment of tellurium, which was 
administered orally. Over 90 per cent of the 
activity was due to the of 12.6 hour half-life 
and most of the remainder to the of eight 
day half-life. The dose varied between 0.7 and 
28 millicuries, depending on the clinical evalua- 
tion of the weight of the gland. In 19 cases one 
single dose was given and in the other 10 the 
treatment was repeated from two to four times 
at irregular intervals. No preliminary iodization 
was carried out in any of the cases and the total 
amount of radioactive iodine v/as kept below 
2 mg. One day to several weeks later the ad- 
ministration of 5 mimins of saturated inert po- 
tassium iodide twice a day was started and con- 
tinued for a period of from two to four months 
until an essentially normal basal metabolic rate 
had been maintained for at least several weeks. 
In 20 cases a complete cure was obtained, in 
I case the dose was subminimal, in 3 there was 
failure and in 5 subtotal thyroidectomy was 
performed subsequently. It is interesting that 
in all these latter cases the thyroidectomy was 
followed by hypometabolism and myxedema. 

To obtain some comparison with the roent- 
gen irradiation as practiced routinely in hyper- 
thyroidism, Hertz and Roberts also expressed 
the dose of the radioactiv'c iodine given in roent- 

’ S., and Ro^)cr!?s,A. Radtosttive indincin the study of 

th) rci i phvMo'ojTV. vtr. The use of radinai'ivc iodine therapy in 

r.)'|-rth>roh:;',n5.7. Jn. M. J:i.. ^^=y J J, irj.r,, /j/, Ki-50. 


gens. Although admittedly such calculations are 
subject to an error of +50 per cent it was de- 
termined that a net collection of 3 millicuries of 
of 12.6 hour half-life in a 30 gm. thyroid 
gives 1,000 r in decaying to zero, the initial rate 
being 55 r per hour. For of eight day half- 
life the initial rate is only 3.6 r per hour and the 
decay so much slower that its therapeutic ef- 
fectiveness is open to question. On the basis of 
this comparison it was possible to gradually 
raise the dose of the radioactive iodine ad- 
ministered. In 1941 it averaged 5 millicuries, in 
1942 10 millicuries and in 1943 14.5 millicuries, 
the largest single dose being 21 millicuries. 

In a second report from the same institution. 
Chapman and Evans^® published an additional 
series of 22 cases of hyperthyroidism which 
were treated from May, 1943, to March, 1945. 
In these cases radioactive iodine alone was used 
without subsequent iodization or any other 
form of therapy. The preparation of the radio- 
active iodine and the method of administration 
were the same as used by Hertz and Roberts. 
The average dose, however, was considerably 
increased, until it amounted to from 40 to 50 
millicuries. This represented 0.8 millicurie per 
estimated gram of thyroid tissue. Fourteen pa- 
tients received a single dose, 3 were given two 
doses and 5 were given three doses. All re- 
sponded well to the treatment, but 2 still have 
mild hyperthyroidism and 4 developed myxe- 
dema. In these latter patients a dose of i mil- 
licurie per estimated gram of thyroid tissue was 
given which apparently is too high. Reactions 
resembling roentgen sickness were observed in 
6 patients without leaving any ill effects. 

There has been a question from the earliest 
days of radioactive iodine investigations as to 
whether or not cancerous thyroid tissue pos- 
sesses a similar iodine storing capacity. Un- 
fortunately, the number of publications in this 
respect is rather small. Hamilton® studied 4 
cases of carcinoma of the thyroid by removing 
the glands two days after the administration of 
the radioactive iodine and determining the dis- 
tribution of the accumulated labelled iodine 
chemically and with the aid of auto-radiographs. 
There was no deposition of the radioactive 
iodine within the malignant areas of the thyroid 
gland in any of the cases in contrast to the 
normal tissue. Hamilton, therefore, drew the 

V' Clwpman, E. M., and Evan':, R. D.The treatment of hyper- 
thyrojdhm with radioactivciodine.y.y^w.Ar.////., May j i, 
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conclusion that this agent has no value in the 
therapy of the carcinoma of the thyroid. Later 
Frantz and her co-workers“ reported the results 
of similar investigations in 3 cases of carcinoma 
of the thyroid with bone metastases. In 2 cases 
of colloid-containing metastases, one of which 
was of the adenoma malignum tj'pe, there was 
no uptake of the radioactive iodine, but in the 
third case a focus in the shaft of the femur con- 
sistently showed appreciable uptake of the ma- 
terial, although there were numerous other 
nonfunctioning metastases and the patient 
never exhibited clinical h}’perth}Toidism. ^^ery 
recently Leiter and his co-workers^" presented 
2 additional cases of adenocarcinoma of the 
thyroid with functioning metastases and clini- 
cal h}'perthyroidism. In i patient there was a 
complete absence of functional thyroid tissue in 
the neck so that the h}'perth}’Toidism was the 
result of the distant metastases. These authors 
expressed the opinion that the internal irradia- 
tion vlth radioactive iodine in large enough 
doses might have a beneficial effect in similar 
cases. 

In summarizing, it may be said that radio- 
active iodine has already proved to be of great 
value in tracer studies of various phases of 
thyroid metabolism. It also appears from the 
data available so far that its employment may 
be envisaged in the near future for the treat- 
ment of selected cases of hyperth}Toidism and 
perhaps some t^'pes of carcinoma of the thyroid. 

“ Frantz, V. Kneeland, Ball, Robert P., Keston, .Albert S. and 
Palmer, Walter W. Thyroid carcinoma with metastases, studied 
with radioactive iodine. Sur^. I944, 66S-6S9. 

^•Leiter, L., Seidlin, S. M., Marinelli, L. D., and Baumann, E. 
J. .Adenocarcinoma of the thyroid with hyperthyroidism and 
functional metastases. 1. Studies with_thiouracil and radio-iodine. 
y. Clin. Etidocrin., 1946, 6 , 247-^61. j 


However, a word of caution must be sounded 
against too much zealousness and indiscrimi- 
nate use. Although all the authors state that 
they have seen no untoward effects on the 
normal tissue of the body, the fact remains that 
the bulk of excretion of the radioactive iudine 
occurs through the very vital and rather radio- 
sensitive renal structures at a rate of from 30 to 
40 per cent during the first four days and some- 
what slower thereafter. Under certain circum- 
stances, this rate of urinary excretion may even 
be higher or protracted over a considerable 
period of time. The experiences gained in the 
early days of radiology with radon solutions at- 
test to the fact that observations over a period 
of many years are necessary before it is known 
whether or not the effect of such intensive tis- 
sue irradiation can be considered entirely 
harmless. Another disturbing factor is the great 
difficulty of accurateh' determining the dose to 
be administered. Since the total amount of 
radioactive iodine needed depends not only on 
the precise estimation of the weight of the thy- 
roid gland, a procedure which in itself requires 
considerable skill, but also on the proportion 
and degree of activity of the functioning thy- 
roid tissue, a gross over-irradiation may easily 
occur in individual cases. The relatively large 
incidence of mj-xedema tends to support such 
a view. In the thyroidectomized cases, a com- 
plete replacement of the thyroid tissue by 
fibrosis without any sign of regeneration was 
found in the majority of instances. Obviously, 
further careful investigations and prolonged 
clinical observations with radioactive iodine are 
necessary. 

T. Leucuti.a 
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HARRY FULLER WAITE 
1872-1946 


D r. H.^RRY WAITE, one of the earli- 
est of America’s roentgen-ray pioneers, 
died on January 26, 1946, at his home in 
Hollywood, Florida. He is sursoved by his 
wife, Mrs. Laura Waite. 

Dr. Waite was born in Bridgeport, Con- 
necticut, on February 15, 1872. He was not 


quite twenty-four years old when Rdnt- 
gen’s discovery was announced. He im- 
mediately joined forces with his father, who 
founded the Waite and Bartlett Company 
in 1879 to manufacture roentgen-ray ap- 
paratus. He received the degree of M.D. 
from New York University in 1897, but 
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most of his active life was spent in inven- 
tion, design, and manufacturing. On March 
23, 1920, he was granted patent No. 
1,334,936, on an oil-immersed shock-proof 
roentgen-ray unit with the tube and ti'ans- 
former in one container, which was the 
origin of the shock-proof dental unit, 
among other applications. Another basic 
patent contributing to shock proofing was 
No. 1,682,730, granted August 28, 1928, on 
the oil-immersed valve tube. 

The Waite and Bartlett Company, some 
of whose static machines antedating the 
roentgen ray are still to be found in service 
in physiotherapy, was taken over in 1930 
by the Picker X-ray Corporation, and Dr. 
Waite became the president of the Waite 
Manufacturing Division of that firm. Freed 


from business details, he applied himself to 
the more congenial task of designing im- 
proved apparatus, with particular reference 
to the three-phase principle. Early expo- 
sure to roentgen rays meanwhile had pro- 
duced the late effects only too familiar to 
those who are cognizant of pioneer roentgen- 
ray history, and like so many others he 
underwent amputation of fingers, skin 
grafts on the hands, and also a malignant 
ulceration of the face. xAnd like the other 
pioneers, he bore these ills with the courage 
that ever distinguished that group. 

Dr. Waite was elected an honorary Fel- 
low of tlie xAmerican College of Radiology 
on February 14, 1939. 

Ramsay Spillman 
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AND NEWS ITExMS 


Items for this section solicited promptly after the events to which they refer. 


MEETINGS OF ROENTGEN SOCIETIES* 


United States of America 


American Roentgen Ray Society 

Secretary, Dr. H. Dabney Kerr, University Hospital, 
Iowa City, Iowa. Annual meeting: Netherland Plaza 
Hotel, Cincinnati, Ohio, Sept. 17-ao, 1946. 

American College of Radiology 
Secretary, M ac F. Cahal, 20 N. Wacker Drive, Chicago 6. 
Annual meeting; Palace Hotel, San Francisco, CaUf., 
June 29, 1946. 

Section on Radiology, American Medical Association 
Secretary, Dr. U. V. Portmann, Cleveland Clinic, Cleve- 
land, Ohio, Annual meeting; San Francisco, Calif., July 
1-5, 1946. 

American Radium Society 

Secretary, Dr. E. H. Skinner, 1532 Professional Bldg., 
Kansas City, Mo. Annual meeting: Assembly Hall, 
Health Center, San Francisco, Calif., June 28-29, 1946. 

Arkansas Radiological Society 

Secretary, Dr. Fred Hames, 51 1 National Bldg., Pine 
Bluff, Ark. Meets every three months and also at time 
and place of State Medical Association. 

Radiological Society of North America 

Secretary, Dr. D. S. Childs, 607 Medical Arts Bldg., Syra- 
cuse, N. y. Annual meeting: Palmer House, Chicago, 
111 ., Dec. 1-6, 1946. 

Radiolcoicai. Section, Baltimore Medical Society 
Secretary, Dr. Walter L. Kilby, Baltimore. Meets third 
Tuesday each month, September to May. 

Section on Radiology, California M edical Association 
Secretary, Dr. D. R. MacColl, 2007 Wilshire Blvd., Los 
Angeles 5, Calif. 

Radiological Section, Connecticut Medical Society 
Secretary, Dr. Max Climan, 242 Trumbull St., Hartford, 
Conn. Meets bi-monthly on second Thursday, at place 
selected by Secretary. Annual meeting in May. 

Section on Radiology, Illinois State Medical Society 
Secretary, Dr. H. W, Ackemann, 321 W. State St., Rock- 
ford, 111. 

Radiological Section, Los Angeles Co. Med. Assn. 
Secretary, Dr. Roy Johnson, 1407 S. Hope St., Los 
-Angeles, Calif. Meets on second Wednesday of each 
month at the County Society Building. 

Radiological Section, Southern M edical Association 
Secretary, Dr. Roy G. Giles, Temple, Texas. 

Brooklyn Roentgen Ray Society 

Secretary, Dr. H. Levy, 1354 Carroll St., Brooklyn 13, 
N. Y'. M eets monthly on fourth Tuesday, October to April. 

Buffalo Radiological Society 
Secretary, Dr. Joseph S. Gian-Francheschi, 610 Niagara 
St., Bufelo, N. Y. Meets second Monday of each month 
except during summer months. 

Chicago Roentgen Society 


Secretary, Dr. F. H. Squire, 1754 W. Congress St., 
Chicago 12, 111 . YV*ets second Thursday of each month 
October to .Yprii inclusive at the Palmer House. 

Cincinnati Radiolcgical Society 

Secretary, Dr. Samuel Brown, 707 Race St., Cincinnati, 
Ohio. Meets third Tuesday of e.ach month, October to 
Yfay, inclusive. 

Cleveland Radiological Society 

Secretary, Dr. Carroll C. Dundon, 113^^ Shaker Blvd., 
CicvckTnd, Ohio, h'eetings at 6:30 r.M. pn fourth Mon- 
dav of e.Tch month from Octeber to .Ypril. 

D.-ilL^s-Fort Worth Roentgen Study Club 

Secretary, Dr. X. R. Hyde, Medic.A -ftrts Bldg., Port 
Worth, Tcx.ts. .Meets in D.i!las cn cdo months and in 
Fort Worth on even menths, on third h.onday, 7 * 3 ^ t'.ta. 


Denver Radiological Club 


'Secretary, Dr. A. P.tcc Jarkfon.Jr., 1612 Tremont PJ.icc, 
Denver' Colo. bTce’ts third I'riday of each month at 


Denver .Athletic Club 


Detroit Roentgen Ray and Radium Society 
Secretary, Dr. E. R. Witwer, Harper Hospital. Meets 
monthly on first Thursday from October to May, at 
Wayne County Medical Society Building. 

Florida Radiological Society 
Secretary, Dr. J. M. Dell, Jr., 333 W. Main St., S., Gaines- 
ville, Fla. Meetings in May and November. 

Georgia Radiological Society 
Secretary, Dr. Jarnes J. Clark, 478 Peachtree St., At- 
lanta, Ga. Meets in November and at annual meeting 
of Medical Association of Georgia in the spring. 
Radiological Society of Kansas City 
Secretyy, Dr. Arthur B. Smith, 800 Argyle Bldg., Kan- 
sas City, Mo. Meets third Thursday of each month. 
Illinois Radiological Society 
Secretary, Dr. Wm. DeHollander, St. John’s Hospital, 
Springfield, 111 . Meets three times a year. 

Indiana Roentgen Society 
Secirtary, Dr. J. A. Campbell, Indiana University Hos- 
pitals, Indianapolis 7. Meets annually second Sunday in 
May. 

Iowa X-Ray Club 

Secretary, Dr. Arthur W. Erskine, 326 Higley Bldg., 
Cedar Rapids, Iowa. Luncheon and business meeting 
during annual session of Iowa State Medical Society. 
Special meetings by announcement. 

Kentucky Radiolcgical Society 
Secretary, Dr. W, C. Martin, 321 W. Broadway, Louis- 
ville. Meets annually in LouisvilleonfirstSaturday in Apr, 
Long Island Radiolcgical Society 
Secretary, Dr. Marcus Wiener, 1 430-48 th St., Brooklyn, 
N, Y. Meets Kings County Med. Soc, Bldg, monthly 
on fourth Thursday, October to May, 8:30 p.m. 
Louisiana Radiolcgical Society 

Secretary, Dr. J. R. Anderson, 1130 Louisiana Ave., 
Shreveport. Meets annually during Louisiana State Med- 
ical Society Meeting. 

Michigan Association of Roentgenologists 

Secretary, Dr. E. M. Shebesta, 1429 David Whitney Bldg., 
Detroit. Three meetings a year, Fall, Winter, Spring. 
Milwaukee Roentgen Ray Society 
Secretary, Dr. C, A. H. Fortier, 231 W. Wisconsin Ave., 
Milwaukee, Wis. Meets monthly on second Monday at 
University Club. 

Minnesota Radiological Society 
Secretary, Dr. Annette T. Stenstrom^ 1218 Medical Arts 
Bldg., Minneapolis, Minn. One meeting a year at time of 
Minnesota State Medical Association. 

Nebraska Radiolcgical Society 

Secretary, Dr. D. A. Dowell, Medical Arts Bldg., Omaha, 
Neb. Meets third Wednesday of each month, at 6 p.m. 
at either Omaha or Lincoln. 

New England Roentgen Ray Society 

Secretary, Dr. George Levcnc, Massachusetts Memorial 
Hospitals, Boston, Mass, Meets monthly on third Friday, 
Boston Medical Library 
New Hampshire Roentgen Ray Society 
Secretary, Dr. A. C. Johnston, Elliott Community Hos- 
pital, Keene, N. H. Meets four to six times yearly. 
Radiological Society or New Jersey 
Secretary, Dr. IV. H. Seward, Orange Memorial Hos- 
pital, Orange, N. J. .Ifcets annually at time and place 
of State Medical Society. Niid-ycar meetings at place 
chosen by president. 

N'i;w York Roentgen Society 
Secretary, Dr. Ramsay Spillman, 115 East 61st St., 
New York City. Meets monthly on third Monday, New 
York .Academy of Medicine, at S'.jo p.m. 

North Carolina Roentgen Ray .Society 

Secretary, Dr. Major Fjeming, Rocky Mount, N. C. 


Secretaries of societies 


tot here listed are requested to send the necessary infornintion 


(o the FAitor, 
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North D.-vkota Radiological Society 
Secretary, Dr. L. A. Nash, St. John’s Hospital, Fargo. 
Meetings held by announcement. 

Central New York Roektgek Ray Society 
Secretary, Dr. C. F. Potter, 820 S. Crouse .■^ve., Syracuse. 
Three meetings a year. January, May, November. 

Ohio R.^diological Society 

Secretary-, Dr. Henry Snow, ro6i Reibold Bldg., Dayton, 
Ohio. Meets during annual meeting of Ohio State Medi- 
cal Association. 

Orleans P.^rish Radiological Society 

Secretary, Dr. Joseph Schlosser, Charity Hospital, 
New Orleans 13, La. Meets first Tuesday of each month. 

P.^ciFic Roentgen Society. 

Secretary, Dr. L. H. Garland, 450 Sutter St., San Fran- 
cisco, Calif. Meets annually, during meeting of California 
Medical Association. 

Pennsylv.ania Radiological Society 

Secretary, Dr, L, E. Wurster, 416 Pine St., Williamsport. 

Philadelphia Roentgen Ray Society 

Secretary, Dr. C. L. Stewart, Jefferson Hospital. Meets 
first Thursday of each month, October to May, at 8:00 
P..M., in Thomsen Hall, College of Physicians. 

Pittsburgh Roentgen Society 
Secretary, Dr. L. M. J. Freedman, 4800 Friendship Ave. 
Meets 6:30 r.M. at The Ruskin on second Wednesday, 
each month, October to May inclusive. 

Rochester Roentge.n R.ay Society, Rochester, N. Y. 
Secretary, Dr. Murray P. George, Strong Memorial Hos- 
pital. Meets monthly on third Monday from October to 
May, inclusive, 8 p.m. at Strong Memorial Hospital. 

Rocky Mountain Radiological Society 
Secretary Dr. .A. M. Popma, 220 N. First St., Boise, Idaho. 
IVJid-Summer Conference, .August S, 9, 10, 1946, at 
Shirley Savoy Hotel, Denver, Colorado. 

St. Louis Society of Radiologists 
Secretary, Dr. Edwin C. Ernst, Beaumont Medical Build- 
ing, St. Louis, Mo. Meets fourth Wednesday of each 
month, exxept June, July, .August, and September. 

San Diego Roentgen Society” 

Secretary, Dr. R. F. Niehaus, 1831 Fourth .Ave., San 
Diego, Calif. Meets monthly on first Wednesday at 
dinner. 

San Francisco Radiological Society 

Secretary, Dr. Joseph Levitin, 516 Sutter St., San Fran- 
cisco 2, Calif. Meets monthly on the third Thursday at 
7:45 P.M., first six months of the year at Lane Hall, 
Stanford University Hospital, and second six months at 
Toland Hall, University of California Hospital. 

Shreveport RADioLCGiaAL Club 

Secretary, Dr. R. W. Ccoper, Charity Hospital, Shreve- 
port, La. Meets monthly on third Wednesday, at 
7:30 P.M., September to May inclusive. 

SoiTH Carolina X-Ray Society 

Secretary, Dr. T. -A. Pitts, Baptist Hospital, Columbia, 
S. C. Meets in Charleston on first Thursday in Novem- 
ber, also at the time and place of South Carolina State 
IVIedical .Association. 

Tennessee Radiological Society 

Secretary, Dr. J. M. Frere, 707 Walnut St., Chattanooga, 
Tenn. Meets annually at the time and place of the 
Tennessee State Medical .Association. 

Texas Radiolcgic.a.l Society 

Secretary, Dr. R. P. O'Bannon, 650 Fifth .Ave., Fort 
Worth 4, Texas. 

University of Michigan Depart.ment op Roentgen- 
ology Staff Meeting 

Meets each ^’^onday evening from September to June, 
at 7 P..M. at University Hospital. 

University of Wisconsin Radiolcgical Conference _ 
Secretaty, Dr. E. A. Pohle, 1300 University .Ave., Madi- 
son, Wis. ^'^eets every Thursday from 4100-5:00 p.m.. 
Room 301, Service Memorial Institute. 

ViRGiNi-A Radiological Society 

Secretary, Dr. E. L. Flanagan, 116 E. Franklin St., 
Richmond, Ya. Meets annually in October. 

Washington State Radiolcgical Society 

Secretary, Dr. Thomas Carlile, 1115 Terry St., Seattle. 
Meets fourth ISfonday each month, October through May, 
College Club, Seattle. 

X-R.'^y Study Club of San Francisco 

Secretary, Dr. J. M. Robinson, University of California 
Hospital. Meets monthly, third Thursday evening. 


Cuba 

SoCIEDAD DE RADIOLOGfA Y FisIOTER.APIA DE CubA 

President, Dr. J. Manuel Viamonte, Hospital Mercedes, 
Habana, Cuba. Meets monthly in Habana. 

Mexico 

SoCIEDAD MeXICANA DE RiDIOLCGIA Y FiSIOTERAPIA 
Gcna-al Secretary, Dr. D. P. Cossio, Marsella No. ii, 
Mexico, D. F. Meets first Monday of each month. 
British Empire 

British Institute of Radiology Incorporated with 
THE Roentgen Society 

Medical Members’ meeting held monthly on third Friday 
at 2:30 P.M. and Ordinary Meeting at same time on 
following Saturday, October to Mav, 32 Welbeck St., 
London, W.i. 

Section of Radiology of the Royal Society of Medi- 
ci.NE (CoNFi.NED to Medical Members) 

Meets third Friday each month at4:45 p.m. at the Royal 
Society of Medicine, i Wimpole St., London. 

Faculty of Radiologists 

Secretary, Dr. M. H. Jupe, 23 Welbeck St., London, W.i 
England. 

Section of Radiology and Medical Electricity, Aus- 
tralasian Medical Congress 

Secretaty, Dr. H. M. Cutler, 139 Macquarie St., Sydney, 
New South Wales. 

Radiolcgic.a.l Section of the Victorian Branch of the 
British M edical .Associ.-vtion 

Secretaty, Dr. Keith Hallam, St. George’s Hospital, 
K.E.W., Melbourne, E. 4, Victoria, Australia. Meets 
monthly from March to November inclusive. 

Canadian Association of Radiologists 
Secretary, Dr. J. W. hfoKay, 1620 Cedar Ave., Montreal. 
Societe Canadien.ne-Francaise d’Electrolcgie et de 
Radiolcgie Medicales 

Secretaty, Dr. Orig^ne Dufresne, 4120 Ontario St., East, 
Montreal, P. Q, 

Section of Radiology, Can.adi.an Medical Association 
Sea-ctary, Dr. C. M. Jones, Inglis St., Ext. Halifax, N. S. 
Radiolcgical Sectio.n, New Zealand British Medical 
.Association 

Secretary, Dr. Colin Anderson, Invercargill, New Zea- 
land. Meets annually. 

South .America 

SocIEDAD .ArGE.XT 1 .VA DE RaDIOLCGIA 

Secretary, Dr. Guido Gotta, Buenos .Aires, .Argentina. 
Meetings are held monthly. 

SociEDAD Peruana de Radiolcgia 

Secretaty, Dr. Victor Giannoni, .Apartado,^ 2306 ,Lima, 
Peru. Meetings held monthly except during January, 
Febniarv and I\.’arch, at the .Asociacion Medica Peruana 
“Daniel’.A. Carrion,” Villalta, 218, Lima. 


Continental Europe 


SociEDAD Espanol.a df. Radiolcgi.a y Electrologia 
Secretaty, Dr. J. Martin-Crespo, Fuencarral, 7. Madrid, 
Spain. Meets monthly in Madrid. 

Societe Suisse de Radiolcgie (Schweizertsche Ront- 
gen-Gesellschaft) _ 

Secretary for French language. Dr. B.abaiantz, Geneva. 
Seaetary For German language, Dr. Nlax Hopf, Effinger- 
strasse 49, Bern. Meets annu.ally in different cities. 

Societatea Rom.ana de Radiologie si Electrologie 
Secretaty, Dr. Oscar Melier, Str. Banul M2r2cine, 30, 
S. L, Bucuresti, Roumania. Meets second Mondaj in 
every month with the exception of July and August. 

All-Russian Roentgen Ray Association, Leningrad; 
USSR in the State Institute of Roentgenology and 


Radiologi', 6 Roentgen St. , o c- 

Secretaries, Drs. S. A. Reinberg and S. G. Simonson. 

NIeets annually. 

'ningrad Roentgen Ray Society , „ , „ 

Secretaries, Drs. S. G. Simonson and G. A. Gustenn. 
iVTeets monthly, first Monday at 8 o clock, State Institute 
of Roentgenology and Radiology, Leningrad, 
oscow Roentgen Ray Society j c m 

Secretaries, Drs. L. L. Holst A. V. Ssamygm and S. T. 
Konobeievskv. Meets monthly, first Monday, 8 p.m. 
ANDiNAviAN Roentgen Societies , • • 

The Scandinavian roenteen societies have formed a J^nt 
association called the Northern Association for Medical 
Radiology, meeting every second year in the different 
countries belonging to the Association. 
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ROCKY MOUNTAIN RADIOLOGICAL 
SOCIETY 

The Rocky Mountain Radiological So- 
ciety is resuming its Mid-summer Radio- 
logical Conference, which is tq be held at 
the Shirley Savoy Hotel, Denver, Colorado, 
August 8-10, 1946. The committee is ar- 
ranging an excellent program. The guest 
speakers will be Dr. John D. Camp, 
Rochester, Minnesota, Dr. William E. 
Costolow, Los Angeles, California, Dr. Ross 
Golden, New York, and Dr. H. Dabney 
Kerr, Iowa City, Iowa. All physicians in- 
terested in radiology are invited to attend 
this conference. 

CANCER TEACHING DAY 

A Cancer Teaching Day is to be held at 
Saranac Laboratory, Saranac Lake, New 
York, on Wednesday, June 19, 1946, under 
the auspices of the Medical Society of 
Franklin County, Saranac Lake Medical 
Society, Medical Society of the State of 
New York, and the New York State De- 
partment of Health, Division of Cancer 
Control. The meeting will be called to order 
at 3 P.M., with opening remarks by Morton 

L. Levin, M.D., Director, Division of 
Cancer Control. The following papers will 
be presented at the afternoon and evening 
meetings: Cancer of the Uterus and Vagina. 
By Arthur J. Wallingford, M.D,, Albany 
Medical College, Albany, N. Y.; Cancer of 
the Breast. By Cushman D. Haagensen, 

M. D,, Columbia University, New York; 
Cancer of the Stomach, By Robert J. 
Booher, M.D., Memorial Hospital, New 
York; Lung Tumors, By John D, Stewart, 
M.D,, University of Buffalo School of 
Medicine, Buffalo, New York. 

NT:w ENGLAND ROENTGEN 
RAY SOCIETY 

7 'he New England Roentgen Ray So- 
ciety held its last meeting of the season on 
Friday, May 17, 1946, at theHarv'ard Club, 
Boston. Officers elected for the coming year 


are Dr, Samuel A. Robins, President; Dr. 
Stanley A. Wilson, Vice~p 7 'esident; Dr. 
George Levene, Secf'etary. 

The feature of the evening was the sec- 
ond George W, Holmes Annual Lecture 
which was delivered by Dr. Arthur C, 
Christie of Washington, D. C. Dr. Chris- 
tie’s subject was “The First Fifty Years of 
Radiology; The Elements Which Have 
Contributed to Its Growth as a Great 
Medical Specialty.” Dr. Holmes and Dr. 
Christie were both presented with the So- 
ciety’s silver colonial pitcher which is 
emblematic of the occasion. Dr. Holmes 
received congratulatory telegrams from his 
former students from various parts of the 
country. The occasion was a fitting tribute 
to a great radiologist and teacher. 

George Levene 
Secretary 

RADIOLOGICAL SOCIETY OF 
NEW JERSEY 

xAt the time of the annual meeting of the 
Radiological Society of New Jersey held on 
May 22, 1946, the following officers were 
elected for the coming year: Pi^esident^ Dr. 
John Olpp, Englewood, N. J.;. Vice- 
President, Dr. H. R. Brindle, Asbury 
Park, N. J.; Secretary, Dr. W. H. Seward, 
Orange, N. J.; Treasurer, Dr. R. Pomeranz, 
Newark, N. J. 

UTAH STATE RADIOLOGICAL 
SOCIETY 

The radiologists of the State of Utah met 
at a dinner meeting on May 15, 1946, and 
organized the Utah State Radiological So- 
ciety. The following officers were elected for 
the ensuing year: President, Dr. James P. 
Kerby, Salt Lake City; Secretary, Dr. 
M. Lowry Alien, Salt Lake City. Meet- 
ings of the Society are to be held on the 
third Wednesday of the month during Sep- 
tember, November, January, March and 
May. 
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Roextgenogr.^phic Pathologv of the Skele- 
ton*. By J. Belot and F. Lepennetier. (With 
the collaboration of G. d’Allaines and L. 
Lamy.) Atlas III, Volume I. The Upper 
Extremity. Pp. 3S4, with many illustrations. 
Paris: Amedee Legrand and Jean Bertrand, 

1944. 

This is the first of three volumes of the third 
of a series of atlases of roentgenographic pa- 
tholog}* of the skeleton, the two earlier atlases 
having been published several years before the 
war. In spite of the German occupation and in 
spite of the shortage of paper, of various other 
materials, and especially of skilled labor, this 
volume was published during the war. It deals 
with and illustrates non-traumatic diseases and 
tumors of the bones of the upper extremity. 

The first section (sixty-nine pages) is devoted 
to lesions of the bones of the hand; the second 
section (forty-seven pages) deals with lesions of 
the bones of the wrist; the third section (thirty- 
eight pages), with lesions of the radius and ulna; 
the fourth section (forty-three pages), with 
lesions of the elbow joint; the fifth section 
(seventy pages), with lesions of the shaft of the 
humerus; the sixth section (thirty-four pages), 
with lesions of the shoulder joint; the seventh 
section (thirty-three pages), with lesions of the 
shoulder girdle (clavicle and scapula); and the 
eighth and last section (eight pages), with ex- 
tensive lesions of an entire upper extremity, 
which could not well have been included in any 
of the other sections. The book is printed on 
excellent paper, and the roentgenograms are 
superbly reproduced. Smaller black, white and 
red diagrams appear alongside of each roent- 
genogram and help to clear up uncertain parts. 
Each roentgenogram is accompanied by textual 
explanations and pertinent comments. 

Anyone who is acquainted with the authors 
and their work would know that they would not 
publish inferior work; they and the publishers 
deserve special credit for having succeeded in 
bringing out such an outstanding book despite 
the handicaps imposed by the war. h few con- 
ditions have not been adequately illustrated or 
have been omitted altogether; these include the 
syndrome characterized by multiple and asym- 


metrical fibrocystic disease, precocious puberty, 
multiple areas of abnormal pigmentation of the 
skin, with or without h}’perthyroidism, cases 
of which have been reported by McCune, Al- 
bright, and others. Another condition which 
does not appear in this atlas is the general 
osteoarthropathy, sometimes known as pul- 
monary osteoarthropathy, or Marie’s disease. 
No doubt the first of these omissions may be 
attributed to the war and to the impossibility 
of keeping abreast of the literature during its 
course. As for the second omission, this may 
have been intentional, the authors perhaps in- 
tending to deal with this condition in another 
volume. 

If all the volumes in this series of atlases 
should be as good as this one — and there is 
every reason to think that they will be — every 
library should have them. 

A. U. Desjardins 

Cancer de la Laringe. Estudio Radiologica. 
By Felix E. Leborgne, M.D., Chief of the 
Radiological Service of the PerejTa Rossell 
Hospital, MonteHdeo, Uruguay. Pp. 387, 
with 355 illustrations. Montevideo, Uruguay: 
Casa A. Barreiro y Ramos, I943‘ 

After carehil perusal of this monumental 
work one is impressed with a sense of great ad- 
miration for the author and gratitude that he 
has felt impelled thus to make a permanent 
record of his labors in this particular field of 
radiology. The publisher has made an excep- 
tionally attractive volume which is substanti- 
ally bound. The nearly four hundred pages of 
the book consist in large part of illustrations, 
which include ordinary roentgenograms of ex- 
ceptional quality and tomograms which are 
perhaps as appropriate and helpful in the study 
of the larynx as in any part of the body. There 
are numerous drawings illustrative of laryngo- 
scopic findings and explanatory line drawings to 
render more sure the interpretation of the roent- 
genograms. Numerous photographs of ana- 
tomical specimens and photomicrographs fur- 
ther assist in elucidation of this subject. The 
entire book is devoted to cancer of the larynx, 
as is indicated by the title. The text is arranged 
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in logical consideration of the anatomical and 
technical considerations of the study of the 
larynx and hypopharynx and a classification of 
pharyngeal and hypopharyngeal tumors, all of 
which have been discussed at great length so 
that the work presents as complete a study of 


laryngeal carcinoma and its differential diag- 
nosis from the roentgenologic standpoint as one 
could possibly imagine. It is to be hoped that 
an English translation of this valuable treatise 
may become available. 

James T. Case 
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THE USE OF TANNIC ACID IN BARIUM ENEMAS 

P; COLONEL JOHN B. HAMILTON 

MEDICAI. CORPS, ARMY OF THE UNITED ST.ATES 

TN A PERSONAL communication from patient complained of any unpleasant after 
Lieutenant Colonel Georare L. Sackett, effects from the addition of tannic acid to 


M.C., A.U.S., I learned tliat ivhen making 
barium studies of the colon better mucosal 
patterns on the evacuation films could be 
obtained if powdered tannic acid were 
added. The results of the addition of one 
level tablespoonful of poAvdered .tannic acid 
to each 2 quart barium and water mixture, 
prior to the administration of the enema, 
have been so satisfactory tliat it is now 
routine at this Army general hospital to 
make this addition. In no case has any 



Fig. I. Evacuation pattern — Normal. 


the barium enema mixture. Unless contra- 
indicated, castor oil or compound licorice 
powder in addition to tap water enemas is 
used in preparing the patient. 

Various patterns obtained are shown in 
the accompanying illustrations. 

aio North Central Ave., 

Glendale 3, California 



Fig. 2. Evacuation pattern Ulcerativ'e colitis, 
chronic, severe, cause undetermined. Changes can 
be seen throughout the mucosa, most marked in 
the cecum and ascending colon. 
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Fig. 3. Evacuation pattern — ^Ulcerative colitis, 
chronic, severe, cause undetermined. In addition 
to other mucosal changes, severe granular degen- 
eration is demonstrated in one long segment of the 
colon 



Fig. 4. Evacuation pattern — Ulcerative colitis, 
chronic, cause undetermined with pseudopolypo- 
sis. A Mikulicz colostomy of the transverse colon 
has been performed. 
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Fig. 7. Same case as shown in Figure 6. Evacuation 
pattern — ^The diverticuiosis is demonstrated; how- 
ever, the carcinomatous polyp is not demon- 
strated. 



Fig. 8. Same case as shown in Figures 6 and 7. 
Air contrast stud) — ^The polyp is well demon- 
strated. 
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THE LATERAL PROJECTION IN ROENTGENOGRAPHY 
OF THE STERNOCLAVICULAR ARTICULATION 

By ROBERT KURZBAUER, B.Sc., R.T. 

From the Department of Radiology^ Mount Sinai Hospital 

CLEVELAND, OHIO 


T he roentgen examination of the ster- 
noclavicular articulation and the pro- 
jection of its shadow on the film with a 
minimum of distortion and confusion with 
the underlying structures have always con- 
fronted the roentgenologist with some dif- 
ficulties. 

The demonstration of this articulation is 
of great importance in many conditions of 
either traumatic or pathologic nature; thus 
the necessity of obtaining images of diag- 
nostic value, even under adverse conditions 
has led to the development of many tech- 
niques designed to achieve this goal. Short 
distance exposures, off center, and oblique 
projections have been utilized to visualize 
this area in the posteroanterior a.s- 
pect.^'^'®''*'® 

The routine lateral projection,^-^ due to 
the superimposition of both articulations 



Fig. 1. 

and resulting interpretative difficulty, has 
not been frequently employed. 

A lateral projection whereby each articu- 
lation could be clearly defined Avould con- 
stitute not only a useful supplement to the 
routine posteroanterior views but prove 
sufficient in itself, especially in many cases 
where, because of trauma to the patients’ 


anterior chest wall, a prone position would 
be painful and immobilization hard to 
maintain. 

Clark^ briefly mentions the possibility of 
such a method. A procedure has been 
evolved which, by adapting the principles 
of tlie well known technique for the lateral 
upper dorsal spine, modifies this view to 
produce satisfactory roentgenograms of 
each articulation separately and particu- 
larly detailed images of the sternal half of 
the clavicle. 

The patient is positioned laterally re- 
cumbent, the affected side lowermost, on 
the roentgenographic table, with a frontal 
plane through the sternoclavicular articu- 
lations coinciding with the long axis of the 
Potter-Bucky diaphragm. The arm nearer 
the film is extended fully cephalad, the 
hand grasping the end of the table. The up- 
permost arm is pulled caudad along the 
lateral chest wall using slight force. This 
maneuver will rotate the upper half of the 
shoulder girdle caudad in relation to the 
one nearer the film, resulting in an adequate 
separation of the shadows of both articula- 
tions on the film. 

The principal ray is directed caudad at 
an angle of 15 degrees from its perpendicu- 
lar position through the lower articulation, 
using a 3 inch localizing cone (Fig. i). The 
center of an 8 by 10 inch cassette is aligned 
to coincide with the principal ray. The pa- 
tient is instructed to arrest breathing on 
maximum inspiration. 

The foregoing procedure will yield an ef- 
fective separation of the otherwise super- 
imposed articulations and present an un- 
distorted true lateral view. The projection 
of the lowermost articulation above rib 
level into the soft tissues of the neck clears 
the image from all confusing thoracic den- 
sities (Fig. 2 and 3). 
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It is of interest to note that in this pro- 
jection the trachea may be seen in its fullest 
extent ■which could be helpful in the recog- 
nition of any deviation of this structure 
from its normal course as seen from the lat- 
eral aspect. 

Mount Sinai Hospital 
Cleveland 6, Ohio 


Fig. 3. 
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ROENTGEN DIGNOSIS 

HEAD 

New, Gordon B,, and Foss, Edward L. 

Tumors of the nose and the throat. Arch. 

Otolaryng.y Aug., 1944, 40^ 142,-149. 

Bowen's “precancerous dermatosis" is still 
considered by some authors as a precancerous 
dyskeratotic process but is regarded by the 
maj'ority as a highly specialized form of super- 
ficial squamous cell epithelioma with lateral 
intraepithelial spread. Two typical cases of 
Bowen’s disease of the mucous membrane have 
been reported by Brighton and Altman. In one 
f these there was involvement of the anterior 
/art of the nasal septum and in the other a vocal 
cord was involved. It is pointed out that 
histopathologically, Bowen’s disease and epi- 
thelioma of the mucous membrane resembling 
Bowen’s disease are closely related. 

Blair and Byars recommend that any black 
melanin-containing mole be removed. They 
express the belief that any doubtful localized 
chronic change occurring on the vermilion or 
the mucocutaneous border of either lip should 
be regarded as squamous cell carcinoma until 
definitely proved not to be that. These workers 
do not excise lymph nodes of the neck routinely 
in all cases of cancer of the lip. They advise 
excision of these nodes in those cases in which it 
is felt that danger of metastases is present. This 
decision is made on the basis of the virulence of 
the new growth, from the degree of extension 
and from the history of meddlesome or irrita- 
tive treatment. 

In all cases of cancer of the tongue, cautery- 
biopsy is done by Blair and Byars, complete 
excision-biopsy when practical. This is usually 
followed by interstitial implantation of a large 
dose of radon. Excision of the lymph nodes of 
the neck should be considered in almost all 
cases of cancer of the tongue. 

Martin and Koop believe that the most fre- 
quent and probably the most important form of 
chronic irritation from the standpoint of 
carcinogenesis in the oral mucous membranes is 
that due to avitaminosis B. 

Tuw.ors of the Nose and Accessory Sinuses. 


Dermoid cyst of the nose (Holmes) usually 
starts in connection with either the nasal bones 
or the frontal bones, so that even if the cyst 
presents itself at the tip of the nose, its stalk of 
origin will be found to extend to, and be in con- 
tact with, either the nasal bones or the frontal 
bone. 

McGillicuddy believes that intranasal en- 
cephalomeningocele is probably diagnosed oc- 
casionally as nasal polyps or as fibroma. He 
suggests that in some cases in which meningitis 
and death have followed the removal of what 
seemed to be an innocent polyp the tumor may 
well have been an encephalomeningocele. 

Davis presents a case of nasal fibroglial 
heterotopia. He concludes that tumors of this 
type belong to a group of congenital benign 
fibrogliomatous tumors which originate em- 
bryologically from encephaloceles. 

Tumors cf the Lips and Mouth. Johnston lists 
the cysts usually found in the floor of the mouth 
as dermoid, epidermoid, ranular, thyroglossal, 
mucous and branchial. Any cyst in this site, 
regardless of its origin, has to be removed 
surgically. 

Two cases of generalized neurofibromatosis 
in which there was bulky invasion of the oral 
cavity are reported by Martin and Graves. 
Both patients were children and one of the oral 
tumors took on malignant, locally invasive 
characteristics and caused death. 

Schreiner and Christy review 636 consecutive 
cases in which cancer of the lip was treated by 
irradiation. Of 27 patients who had lesions that 
were proved to be metastatic and were treated 
by implantation of radon seeds and radium 
needles and by irradiation with high voltage 
roentgen rays, only a (7.4 per cent) remained 
well five years or longer. 

In the discussion of treatment of cancer of 
the mouth Scarborough states that irradiation 
is the method of choice in the treatment of the 
primary lesion. Excepted arc pedunculated 
tumors occurring on the lip, buccal mucosa and 
anterior third of the tongue, as well as adeno- 
carcinoma occurring on the roof of the mouth. 
These should be excised by catitery after pre- 
operative irradiation. 
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Wilson states that the eradication of the 
primary lesion of carcinoma of the lip may be 
accomplished in most cases by either surgical 
means or irradiation. A block dissection of the 
regional lymph nodes increases the likelihood 
of a permanent cure. 

Tumors of the Nasopharynx. Lenz has re- 
viewed 63 cases of cancer of the nasopharynx 
and he concludes that, at present, roentgen 
therapy is the treatment of choice in these 
cases. Roentgen therapy at aoo kv. can control 
the cancer for five years or longer in about a 
fourth of all cases. 

Eighty-five per cent of the nasopharyngeal 
tumors encountered in practice fall into the 
group of undifferentiated epithelioma, lympho- 
epithelioma, lymphosarcoma and plasmocy- 
toma. Martin believes that irradiation is the 
treatment of choice in dealing with these tu- 
mors. 

Tumors of the Oropharynx and Hypopharynx. 
The Schmincke tumor is defined as a malignant 
neoplasm of lymphoid tissue usually found in 
the pharyngeal region. This tumor is charac- 
terized by a peculiar admixture of lymphoid 
cell intimately associated with epithelial ele- 
ments of an immature squamous or epidermoid 
type. There is a tendency to early and rapid 
metastasis. This turrior is, howev^er, extremely 
radiosensitive. 

Tumors of the Larynx. The anatomy of the 
anterior commissure tendon is discussed by 
Broyles. He concludes that in all probability 
early recurrence in cases of carcinoma of the 
anterior portion of the larynx should be con- 
sidered continuation rather than recurrence and 
that carcinomatous growth was retained in the 
tendon or in its insertion into the thyroid 
cartilage. 

Medical interest in histoplasmosis has been 
aroused recently by the Increased number of 
reports published. A case is reported in which 
there was laryngeal histoplasmosis. The patient 
was a male, sixty-three years of age, a small 
polypoid tumor was seen on the left vocal cord, 
from which the diagnosis was made (micro- 
scopically). Another case of larygneal histo- 
plasmosis is reported in which the larynx ap- 
peared white and nodular. 

Laryngeal tuberculosis is always secondary to 
a pulmonary focus. Donnelly, in a review of 
i,8co tuberculous patients found that in a6 
cases laryngeal symptoms developed before 
any systemic signs. 

Roentgen examination of a patient who has 
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explained laryngeal symptoms may disclose 
early chondroma. Chondroma may exist un- 
detected for years in the subglottic region of 
the larynx. (The most useful information which 
can be obtained by roentgenologic examination 
of the larynx is obtained by a laminagram.) 

Iglauer presents a case of myoblastoma of the 
larynx, (Eight such cases have already been 
reported.) On mirror examination a large 
pedunculated tumor was seen in the posterior 
portion of the larynx between the arytenoid 
cartilages. 

Lajeune and Bayon point out that the ideal 
case of laryngeal carcinoma, from an operative 
standpoint, is one in which the lesion involves 
the middle portion of a vocal cord with both 
ends uninvolved. 

Tumors of the T 7 'achea. A case of tracheal 
ectasia occurring in a white adult male is re- 
ported. (Synonyms include tracheal hernia, 
tracheocele, tracheal diverticulum, aerial goiter, 
aerocele and bronchocele.) 

Tumors of the Esophagus, Twenty-five cases 
of grossly pedunculated benign tumors of the 
esophagus are reviewed. 

Carcinoma of the esophagus is a highly 
malignant disease. The tumor remains localized 
until very late and metastasis to distant organs 
is found in less than 40 per cent of the cases. 
Watson finds that carcinoma of the upper part 
of the esophagus is curable by irradiation. 
Smither, Clarkson, and Strong believe that 
roentgen therapy has much to recommend it in 
the treatment of carcinoma of the esophagus for 
it is the most effective method of securing pal- 
liation and at the same time causes the patient 
least discomfort . — Mary Frances F astine. 

Fletcher, Russell, Sarcoid of the nose. Arch. 

Otolaryng.y June, 1944, jp, 470-473. 

Sarcoid is so similar to tuberculosis in so 
many of its manifestations that many authori- 
ties believe that they are the same disease, al- 
though it has sufficient variations from t}4)ical 
tuberculosis to cause other authorities to dis- 
agree. Boeck, in 1899, was the first to use the 
term “sarcoid.” Typically, Boeck’s sarcoid in- 
cluded involvement of the skin, the mucous 
membranes and the lymph nodes. Gradually 
new regions were found involved and given the 
name of the observer, such as Junghngs 
disease, involving the bones, or Mikulicz syn- 
drome, involving the lacrimal and salivary 

glands. . , • r L 

Histopathology of Sarcoid. The unit of the_ 
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microscopic picture is the epithelioid tubercle 
without caseation. It consists of large pale- 
staining polygonal epithelioid cells forming a 
mass about the size of a miliary tubercle. 

Differential from Tuberculosis, (i) The tu- 
bercles in sarcoid remain stable and unchanged 
for long periods of time and do not usually tend 
to break down, ulcerate or caseate. (a) Multiple 
lesions in various parts of the body are com- 
monly found in sarcoid. However, none of the 4 
patients having sarcoid of the nose reported in 
this paper had lesions in parts of the body other 
than the chest. (3) Most persons with sarcoid 
have negative reactions to tuberculin. 

Treatment of Sarcoid. No treatment has been 
found to be effective. In 1 of the cases reported 
by the author, the nasal lesion was excised 
surgically and did not recur. 

Conclusion. Four cases of nasal sarcoid are 
reported. The diagnosis in each case was proved 
biopsy. Undoubtedly, many such cases are 
overlooked . — Mary Frances V as tine. 

ScHUGT, Henry P. Pain referred to the face, 

neck, upper extremity and chest due to 

lesions in the ear; report of two cases. Arch. 
Otolaryng., May, 1944, Jp, 430-431, 

Pain due to pathologic conditions in the ear 
simultaneously involving such large areas as 
the face, the neck, the arm and the chest is an 
uncommon occurrence. The 2. patients described 
in this article were treated for chronic mas- 
toiditis. The author gives an explanation of the 
neurologic pathways according to present 
knowledge: Afferent branches of the upper 
thoracic nerves extend along the carotid 
arteries and afferent fibers of vagus origin join 
the plexuses on the internal and external 
carotid arteries and reach the area of the 
trigeminal nerve. Afferent impulses therefore 
arising in primary lesions such as those in the 
mastoid area are conducted from the site of the 
lesion into the spinal cord through afferent 
components of the thoracic nerves, which 
traverse the nerves associated with the common 
internal and external carotid arteries. The 
autonomic components of referred pains local- 
ized in the lower cervical and upper thoracic 
segments and the upper extremity which are 
due to lesions in tlic mastoid area can thus be 
explained. Werne’s experimental work showed 
that the referred pain associated witli visceral 
lesions has its origin in changes in the skin and 
the u.nderlying tissues through visccrocut.a- 
neoiis reflexes; in other words, the sensation of 


pain is the direct result of afferent impulses 
which arise in the periphery . — Mary Frances 
V astine. 

Gough, C. W. C. Tomography of the temporo- 
mandibular joint and ramus of the mandible, 
Brit. J. Radiol., July, 1944, 17, 213-215, 

In standard views of the temporomandibular 
joint there is usually distortion of the neck and 
ramus of the mandible. An undistorted view is 
absolutely essential to plastic repair and such 
views can be obtained by tomography. The 
technique is simple and it does not take any 
longer time than the standard views. The 
patient’s head is placed in the true lateral posi- 
tion and a section at a depth of 1 inch is satis- 
factory, Good results can be obtained with a 
homemade tomograph attachment, an exposure 
of 65 kv,, 30 ma. and 3I seconds exposure time 
(four-valve unit) at a distance of 40 inches 
using a Potter-Bucky diaphragm. 

Tomography is also useful in some other 
conditions to demonstrate lesions that are not 
clearly shown by routine roentgenography. 
Among these are congenital facial asymmetry, 
fibrous and bony ankylosis of the temporo- 
mandibular joints, external fixation of a frac- 
tured mandible and gunshot wounds of the 
mandible. Illustrative cases are described and 
illustrated with tomograms . — Audrey G. Mor- 
gan. 

Ross, John A. Some observations on dental 
changes in possible riboflavin deficiency. 
Brit. J. Radiol., Aug., ^ 944, //, 247. 

Some cases of dental deficiency in a group of 
young men from a native camp in the Middle 
East are reported. They showed loose incisor 
teeth but without any gum infection, which is 
unusual. Roentgenograms of two typical cases 
arc given. Except for osteoporosis at the margin 
of the alv^eoli the rest of the bone showed good 
density and none of the other bones were 
affected. The author thinks it possible that this 
condition may be caused by a deficiency of 
riboflavin in the diet. The blood calcium of the 
patients was slightly low . — Audrey G. Morgan. 

NECK AND CHEST 

Weedman, WiEEiAM H., and Keiiter, Jean. 
Control, duplication and standardization of 
radiographic chest technique. Am. Rev. 
Tuberc., March, 1944, yp, 203-226. 

While variations equivalent to 5 kilovolts on 
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either side of the density generally considered 
optimum do not affect the A’^alue of a chest 
roentgenogram considered singly, film pairs 
more than 4 kv. equivalent apart are not satis- 
factory. Frequently such films lead to disagree- 
ment among various interpreters concerning the 
progress of a pulmonary lesion or conclusions 
are reached which are not substantiated by the 
patient’s clinical course. 

A reA^iew of serial roentgenograms in an 
aA’erage laboratory demonstrated A^ariations 
equiA'alent to 5 kA^ or more at least 50 per cent 
of the time; moreoA’-er, A^ariations equiA’-alent to 
4 kA*. in stereoscopic pairs AA-ere common. 

Prior to the inauguration of accurate tech- 
nique control 35 per cent of the avithors’ serial 
films were within a ± 2 kA'-. (peak) comparison 
tolerance. In order to study the underlying 
factors producing this technique discrepancy, a 
thin, copper step tablet surrounded by a lead 
mask Avas constructed. This small deAuce could 
be mounted directly on a cassette, and A^aria- 
tions in tablet image densities produced on 
different roentgenograms by a supposedly 
similar technique could be compared— density 
differences on tAA-o films taken by the same tech- 
nique thus indicating total technique A\ariations. 
In addition, a set of standards consisting of 
tablet images taken at 2 kv. interA'als and 
covering the entire range of routine techniques 
AAMs prepared. Comparison of a tablet’s image 
on a selected roentgenogram Avith the standard 
permitted estimation to AA'ithin i kA% of the 
kA". (peak) AA’hich should haA"e been Aised to 
obtain the desired results if all other factors of 
exposure, material, and processing remain con- 
stant. ReAueAA' of a year’s AA-ork (7,000 films) 
following institution of rigid total technique 
control measures based on routine utilization of 
the copper step tablet shoAAed 93 per cent of 
their roentgenograms AA’ithin limits of ±2 kA-. 
(peak) from expected results. 

Included in the paper is a description of the 
step tablet, an account of its practical uses and 
a helpful analysis of common processing amh- 
ables and errors — the key to great improA^ement 
in serial film technique duplication. — Jo/ifi R. 
Hannan. 

Cole, Warrex H. Classification of chronic 

cystic mastitis. Editorial. Snrg., Gxnec. & 

6l>sf., July, I944 j 7P, 109-112. 

Practically all AA-riters agree that cancer may 
and does deA'elop in areas of chronic cystic 
mastitis eA"en though there is as yet no means of 


determining just hoAv often and in Avhat tA-pes 
of chronic cystic mastitis this may occur. A 
study of numerous specimens of chronic cystic 
mastitis reA'eals fiA-e or six major histopatho- 
logic features. 

1. Fibrosis is encountered in practically all 
specimens. 

2. Hyperplasia ot the glandular elements is 
the next most common change obserA'ed. This 
hAperplasia may affect the glands themsebes or 
the ducts. 

3. Not infrequently the hA'perplasia dcA^elops 
Avith changes AA’hich are of a precancerous 
nature, i.e., there is much A'ariation in size and 
shape of the ceils. 

4. There may be a A’ariable degree of dilata- 
tion of the ducts or glands, particularly the 
former. 

5. Sometimes these cyst-like spaces may at- 
tain a size seA^eral centimeters in diameter 
(AA’hen they are designated as cysts). 

6. Lymphocytic infiltration is noted to a 
AMriable degree but no significance can be 
ascribed to this change. 

When the pathologic changes aboA^e described 
are correlated Avith the clinical findings, the 
folloAving four distinct classifications may be 
identified: 

1. .Adenofibrosis. In this lesion the pre- 
dominant change is fibrosis. Glandular elements 
are present in decreased numbers. Grossly the 
breast is firm but resilient; the glandular ele- 
ments are so sparse that the cut surface is fairly 
homogeneous and presents an lA’ory Avhite sur- 
face. Tenderness and pain are slight. .Adeno- 
fibrosis AA’as encountered in 22 per cent of the 
author’s cases. The aA^erage age AA-as 37.4 years. 

2. Benign parenchymatous hyperplasia. The 
predominant microscopic feature of this lesion 
is a proliferation of the ducts, glands and con- 
nectiA-e tissue stroma, particularly the ducts. 
Palpation of the breast rcA-eals numerous 
nodules, A^arying from 5 to 15 mm. in diameter. 
On cut section the larger ones contain material 
which may A’ary in color and consistency from 
thin amber colored fluid to thick, yelloAv broAsn, 
pastA' material. In the series, 46 per cent of the 
cases AA’ere classified in this group. The average 
age of the patients Avas 43.7 years. ^ 

3 . Precancerous hA-perplasia. The hyper- 
plasia in this group resembles th.it seen m 
cancer. EA-en though cellular activity is pro- 
nounced, nowhere is there eA-idence of inA-asion 
or of the bre.iking through of normal barriers. 
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Palpation of these breasts will reveal no charac- 
teristics different from those described under 
benign parenchymatous hyperplasia. Of the 
entire series 22 per cent of the cases were clas- 
sified in this group; the average age was 41.6 
years. 

4. Cystic disease. In this type of lesion the 
cystic spaces may attain a size equal to 4 to 6 
cm. in diameter; they may occur singly but are 
usually multiple. In this group are classified the 
blue-domed cysts of Bloodgood. The cysts are 
usually palpated as firm, smooth tumors but 
occasionally are mildly fluctuant. Ten per cent 
of the series were classified in this group; the 
average age was 46.6 years. 

Conclusions. 

1. Since adenofibrosis and cystic disease 
rarely develop into cancer, operation need not 
’>e advised in these lesions unless symptoms are 

ignificant. 

2. Since it is impossible to distinguish benign 
parenchymatous hyperplasia from precancerous 
hyperplasia clinically, and since either may be- 
come malignant, excision will be advisable in 
these lesions . — Mary Frances Vastme. 

Crawford, J. H. Tomographic appearance of 

the azygos lobe, with a description of two 

cases and a report of seven cases. Brit. J. 

Radiol., Oct., 1944, //, 319-322. 

The anatomy and embryology of the azygos 
lobe are described. Tomography is important in 
detecting it and descriptions of 2 cases in young 
men are given and illustrated with tomograms. 
There is a thin curved line convex outwards 
over the right upper field, usually ending in a 
dense comma-shaped or pea-shaped shadow at 
about the level of the second costal cartilage. 
The line represents the azygos fissure and the 
terminal opacity the azygos vein seen end-on. 
The image resembles that of a spermatozoon or 
tadpole lying mostly below the clavicle. 

At Preston Hall where the author works 7 
cases of this anomaly were found among 6,cco 
cases examined, or in o.i i per cent. Heredity is 
thought to play a part in its causation. Under- 
wood and Tattersall made roentgen examina- 
tions of 10 relatives of 2 of their patients and 
the anomaly was found in i relative in each 
case. They conclude from this that heredity 
does play a part in its causation. In 5 of the 
author’s cases h.alf of the relatives were ex- 
.amined and no examples found, but as only half 
the relatives were examined the negatix’e evi- 
dence is itot conclusive . — Audrey G. Morgan. 


Ferguson, George B. Hemangioma of the 

adult and of the infant larynx. A7xh. Oto- 

laryng.. Sept., 1944, 40, 189-195. 

The first report of a case of hemangioma of 
the larynx was made by Mackenzie in 1864. 
To date, 123 cases of hemangioma of the larynx 
have been recorded in the available literature. 
The author reports 2 additional cases. Two dis- 
tinct classes have been described: (i) the adult 
and (2) the infantile. 

Classification. The infantile type of heman- 
gioma of the larynx is the rarer. It is located 
below the vocal cords. The more common type, 
occurring in adults, is located on or above the 
vocal cords. 

Etiologic Factors. Over 90 per cent of the 
patients have been adults, and two-thirds have 
been males. In some cases the condition has un- 
doubtedly been congenital and was made 
manifest shortly after birth. A few observers 
have suggested as possible etiologic factors 
severe cough traumatizing the vocal cords, 
faulty or excessive use of the voice and acute 
infections. 

Pathologic Types. Two main types have been 
described — the cavernous and the simple. The 
tumor is designated as cavernous angioma when 
its vascular channels are widely dilated and the 
connective tissue septa thin; it is called simple 
angioma when composed of many small blood 
vessels. 

Diagnosis. Quite different sets of symptoms 
characterize the infantile and the adult form 
of hemangioma: 

1, Because of the subglottic position of the 
infantile form, a slight infection of the upper 
respiratory tract is often sufficient to cause 
symptoms of respiratory distress. Wheezing and 
labored respiration, quite similar to what is seen 
in streptococcic laryngitis, are present. How- 
ever, the signs of acute infection are not so 
prominent. 

Direct laryngoscopic examination of a young 
infant with severe dyspnea may be difficult, and 
a subglottic tumor lying diffusely under the 
mucous membrane may not be seen readily. 
Probably no attempt should be made to obtain 
a biopsy in such cases because of the danger of 
hemorrhage. The absence of inflammatory 
swelling and of a diphtheritic membrane is a 
valuable negative sign. 

Lateral roentgenograms of the larynx may 
show a discrete tumor in the subglottic larynx. 

2. In cases of the adult type of hemangioma 
the symptoms are often vague and of extremely 
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long duration. Hoarseness^ followed by cough^ 
dyspnea, hemoptysis and dysphagia are the 
most common complaints. 

The tumor as seen through a laryngeal 
mirror is usually described as resembhns a 
raspberry, irregular in surface and purplish in 
color. The tumor has been seen to spring from 
a vocal cord, a ventricular band, an aryteno- 
epiglottic fold, an arytenoid and the epiglottis. 
The diagnostic importance of the “phonation 
sign of iMonzel” has been stressed. This consists 
of increased firmness, erection, diminution in 
size and deepening of hue of the tumor during 
phonation. — Mary Frances Vastbie. 

Goorwitch, Joseph. Mass chest roentgenog- 
raphy and admissions to Olive View Sana- 
torium. Am. Rev. Tuberc., Sept., 1944, 50, 

The consensus of those experienced in dis- 
eases of the chest is that only by roentgenog- 
raphy can minimal and at times even more 
advanced pulmonary tuberculosis be diagnosed. 
Thus a chest examination is inadequate and 
incomplete unless it includes a roentgenographic 
study. Furthermore, wider use of chest roent- 
genography, both in survey and in all hospital 
admissions, would result in the uncovering of 
more minimal tuberculosis and would improve 
remarkably tuberculosis control. 

The effect of preinduction and isolated pre- 
employment chest roentgenographic examina- 
tions in Los Angeles County on admissions to 
Olive ^h'ew Sanatorium has been to produce an 
absolute and relative increase in the number of 
males admitted, thereby reversing the prewar 
predominance of females. The immediate five 
year prewar ratio of females to males, r.26, was 
actually reversed to 0.S5 in the period from 
January i, 1942 to April, 1943. Despite this 
increase there was no change in the incidence of 
far advanced disease among the entire male 
group admitted. This does not indicate a 
diagnostic failure attributable to routine chest 
roentgenography, but demonstrates that few 
with minimal disease, more with moderately 
advanced and a high percentage with far ad- 
vanced disease enter a sanatorium. — John R. 
Hannan. 

Mora, J. M., Isaacs, H. J., Spexcer, S. H., and 
Edidix, L. Posterior mediastinal goiter. 
Stirg., Gynec. & Obst., Sept., I944j 79 > 3^4“ 

317- 

Partially intrathoracic goiters occur rela- 
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tively often, especially in areas of endemic 
goiter. Their incidence is placed at about 12 
to 20 per cent. Completely intrathoracic goiters 
are much rarer. The rarest of the intrathoracic 
goiters is the tv'pe found in the posterior medi- 
astinum. Only 6 such cases have been previ- 
ously reported. 

The intrathoracic thyroid masses are prac- 
tically always of the adenomatous type. Lahey 
and the Criles have repeatedly stated that they 
have never seen a diffiise goiter (exophthalmic 
goiter, primary hyperthyroidism) become truly 
intrathoracic. 

The descent of these thyroid masses into the 
chest is facilitated by a number of factors. 
These include breathing, swallowing, muscular 
activity in flexing and rotating the head, non- 
resistance of the more pliant structures of the 
thoracic inlet, and gravity. 

Clinically, the patients with this lesion fall 
into one of four groups: (i) those with no symp- 
toms; (2) those exhibiting signs and symptoms 
of thyrotoxicosis; (3) those exhibiting pressure 
symptoms; (4) those with the combination of 
pressure symptoms and toxicity. 

In the Cleveland Clinic series, hyperthyroid- 
ism was present in 50 per cent of all patients 
operated upon for intrathoracic goiter. Cough, 
dysphagia, changes in the quality of the voice 
and hoarseness are rare. The esophagus and re- 
current laryngeal nerves are rarely involved. 
One should suspect a malignant lesion if there 
is any involvement of the recurrent nerves. 

In the case reported, the roentgenogram dis- 
closed a large globular mass occupying the right 
upper thoracic cavity; on lateral views this 
mass was seen to lie in the posterior mediasti- 
num. The diagnosis at this time was th)To- 
toxicosis and tlTe mass was believed to be a large 
intrathoracic goiter, although the roentgenolo- 
sist felt that the diagnosis of a neuroblastoma 
could not be definitely excluded. Mary Frances 
Fasline. 

Blades, Briax, and Dugax, David J. Tuber- 
culoma of the posterior mediastinum. Am. 

Rev. Tnberc., July, 1944,50, 41-47- 

The varied clinical nature of tuberculosis 
makes it necessary to include the disease in the 
differential consideration of a chronic obscure 
lesion in almost any part of the bod} . There is 
no doubt that, until quite recently, many pa- 
tients with bronchiectasis, bronchogenic car- 
cinoma, as well as other chronic pulmonary 
diseases have been institutionalized and spend 
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their remaining days in tuberculosis sanatoria. 
Until surgical treatment of pulmonary disease 
became feasible, differentiation between far ad- 
vanced pulmonary tuberculosis and broncho- 
genic carcinoma or bronchiectasis was chiefly 
of academic interest. Now, if accumulated data 
suggest that a lesion is a tumor, every effort is 
expended to establish the diagnosis — even to 
the use of diagnostic thoracotomy. If one waits 
for truly diagnostic signs and symptoms, the 
tumor is generally inoperable. Moreover, the 
risk of open thoracotomy is trivial compared 
to the dangers of untreated thoracic tumors. 

It is inevitable, however, as more thoracot- 
omies are performed to identify masses of un- 
known etiology that a few inflammatory lesions 
will be mistaken for tumors and excised. In 
fact, preoperative diagnostic errors have led to 
excisions of calcified laminated abscesses, tuber- 
:ulomata, etc., in the past. Nevertheless, the 
underlying principle of early removal of a tu- 
mor mass when ordinary diagnostic methods 
fail to reveal the true nature of the lesion is still 
sound. Moreover, many of these inflammatory 
masses would, in all likelihood, cause trouble 
later. 

While it is not so difficult to distinguish in- 
flammatory from neoplastic disease in the medi- 
astinum as it is in the lungs, considerable op- 
portunity exists for confusing tuberculous nodes 
with lymphatic tumors. Operative intervention 
is seldom advocated in this group; thus the 
question of surgical excision seldom arises. 
Rarely, tuberculosis produces a lesion in the 
posterior mediastinum the nature of which is 
not suspected despite careful study by every 
facility available. 

The authors report such a case. A large pos- 
terior mediastinal tumor was discovered and 
preoperatively diagnosed as a primary nerv^e 
tumor. It was surgically excised, and to the 
complete surprise of all the physicians who had 
examined the case, the pathologist reported the 
finding of tuberculosis. 

Evidence suggests, and follow-up of the au- 
thors’ case seems to substantiate this, that 
exriqiation of a well encapsulated tuberculous 
lesion will not c.ause dissemination of the dis- 
ease . — Johi R. Uannan. 

ArF.RBACH, Oscar. Perforation of tuberculous 

lymph nodes into the trachea and bronchi. 

Arc'n. Ololaryng,, June, 1944, j?p, 5127--532. 

In tile course of Munne autopsies on 1,656 
tuberculous p.atienrs, the autlior has oI>?ereed 


perforations into the trachea and the bronchi, 
11 (1,3 per cent) times. 

Age. The youngest person was one and one- 
half years of age; the oldest, fifty-seven years. 
The fact that the majority of patients (12) were 
more than twenty-one years of age is in con- 
trast to the distribution given in the majority 
of reports, namely, that the perforations occur 
chiefly in children. 

Race. Sixteen of the 22 patients were Negroes. 

Number and ."‘te of Perforations. In 13 of 22 
cases a single rupture occurred, and in 9 in- 
stances, two or more perforations were present. 
The perforations occurred mainly in the region 
of the Carina, The multiple perforations took 
place not only in multiple areas of the air pas- 
sages but also into the gastrointestinal tract, 
particularly into the esophagus. 

Pathologic Appearance. In 7 cases, a calcified 
lymph node perforated the lumen of the air 
passages. Although the rupture of calcified 
nodes is seen more frequently in adults, it oc- 
curs also in children. 

The development of emphysema in the medi- 
astinum, extending into the neck from the rup- 
ture of a tuberculous lymph node into the air 
passage was first described by Benda in 1902. 

Microscopically the inner wall of the per- 
foration, as well as the inner wall of the lique- 
fied lymph node, is lined by a zone of caseation 
or by a pyogenic membrane. 

Clinical ObservatioJis. In none of these cases 
was there a dramatic, rapid course ending in 
death due to suffocation. These clinical findings 
are in contrast to those in the vast majority of 
reports in the literature. 

Fifteen of the 22 cases showed a progressive 
caseous process of the lymphatic system. Roent- 
genograms of the chests of most of these per- 
sons revealed a widening of the mediastinum 
due to an enlargement of the tracheobronchial 
lymph nodes. In only 2 of the 1 5 cases was 
there a cavity present in the lungs before the 
rupture of the lymph node. 

There were two events which often followed 
the perforation. One of these was the sudden 
appearance of tubercle bacilli in the sputum or 
gastric contents; the other was a bronchogenic 
dissemination from the aspiration of the c.ascous 
contents into the pulmonary parenchyma. 

Healing. The author’s findings cause him to 
doubt that the softened caseous material can be 
completely expectorated with subsequent com- 
plete healing. 

Summary and Conclusions, (i) Adhesion of 
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the lymph node to adjacent structvires is an im- 
portant bar to the development of tuberculous 
mediastinitis. (2) The systemic disease in the 
cases studied was usually found to be a fulmin- 
ating lymphohematogenous tuberculosis in 
which cure of the general infection and necessar- 
ily, therefore, of the local tracheobronchial 
complication was unlikely. An infrequent but 
important exception' occurred in the cases in 
which a calcified particle, in itself the end stage 
of a healing process, was the source of the per- 
foration. In these cases the normal respiratory 
mobility of the bronchial tree was probably of 
chief importance in the rupture of the lymph 
node . — Mary Frances Vastine. 

Nathanson, L., Frenkel, D., and J.4 Cobi, M. 

, Diagnosis of lipoid pneumonia by aspiration 

biopsy. /frc/i. lut. Met/., Nov., 1934, 72, Gt]- 

634- 

Ten patients who had a history of receiving 
liquid petrolatvun for many years and who had 
suggestive roentgenograms pointing toward the 
diagnosis of lipoid pneumonia were investigated 
by means of aspiration biopsies. The material 
aspirated from the lungs of 5 of the 10 patients 
gave smears containing the characteristic lipoid 
macrophages. 

The histologic response of the lungs to liquid 
petrolatum is said to be as follows. The drop- 
lets of oil entering the ah^eolar space act as a 
chemical and mechanical irritant. Soon mono- 
cytic cells appear and phagocytose the oil drop- 
lets. At first these cells take on a foamy appear- 
ance; later in the course of imbibition they re- 
semble ordinary fat cells. At first round or oval, 
they become bulky and of irregular contour, de- 
pending on the number of oil droplets phago- 
cytosed. The latter press the nucleus toward the 
periphery but retain their subdivision for a long 
time, possibly until the cells disintegrate. In this 
stage one finds giant cells and fibrosis. As time 
goes on the fibrosis increases and the oil of the 
disintegrated lipophages becomes entrapped in 
the meshwork of the fibrous tissue. If the 
amount of fat is considerable and if fibrosis and 
giant cell formation are so abundant as to form 
a tumor one speaks of a paraffinoma. The lat- 
ter stage was not encountered in this series of 
cases. 

Roentgenographically the pulmonary lesion 
w'as not characteristic, but the infiltration, as a 
rule, involved the lower lobes of both lungs and 
particularly the lower lobe of the right_ lung. 
The mesial portion of the latter lobe adjacent 
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to the heart was the earliest site of involve- 
ment. The infiltration then spread to the de- 
pendent portions of the lobe above the dia- 
phragm. The process varied in character from 
patchy infiltration to dense consolidation 
with fibrosis. There was little change in the le- 
sion over prolonged periods. — J. J. McCor(. 

PiRKLE, H. B., and D. 4 VIN, Julia R. Loeffler’s 
syndrome; transient pulmonary infiltrations 
with blood eosinophilia. Am. Rev. Tuherc., 
July, 1944, 50, 4S-51. 

In 1931 Loeffler described a transient pul- 
monary infiltration associated with a high blood 
eosinophilia. The syndrome consists of asthma 
with a cough, eosinophilia ranging from 10 to 60 
per cent, low grade fever accompanied by mild 
leukocytosis and an elevated blood sedimenta- 
tion rate. Despite the relative absence of dicst 
signs, the roentgen features are striking. The}' 
consist of pulmonary infiltrations — usually in 
the lower lung fields. The infiltrates disappear 
rapidly and do not cavitate. Subsequent ob- 
servers have stressed, frequently, that the 
infiltration is based on an underlying al- 
lergy. 

A case report follows. The authors’ patient 
differed from many other cases reported in that 
she had no asthma, and the fleeting pulmonary 
infiltrations continued to migrate a rather long 
time, eight months, before the lung fields dem- 
onstrated complete clearing by roentgeno- 
graphic examination. — Joh 7 i R. Harmayj. 

Yoskalka, J. S. Atypical pneumonia simulat- 
ing pulmonary tuberculosis. Ain. Rev. Tnberc., 
May, 1944, ./p, 408-413. 

For many years it has been the teaching of 
the medical profession to view a patient, sub- 
acutely ill, with roentgenologic evidence of in- 
filtrations in the upper lung fields, as probably 
tuberculous until proved otherwise. According 
to Slack, bronchiectasis, asthma, pulmonary 
carcinoma, pneumoconiosis, cardiac hyper- 
trophy and pulmonary abscess are the non- 
tuberculous lesions most frequently misdiag- 
nosed as pulmonar}' tuberculosis. 

Reports of the past several years indicate 
that atypical pneumonia not infrequently can 
produce lesions indistinguishable from pulmo- 
fijjj-y tuberculosis on the roentgenogram ^par- 
ticularly when the upper lung fields are in- 
volved. Approximately 7 to 10 per cent of cases 
with atj-pical pneumonia have upper lobe in- 
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volvement. Seven such cases were among the 
author’s 96 cases of atypical pneumonia. Two 
of these 7 cases are reviewed briefly, and i case 
of pulmonary tuberculosis originally diagnosed 
as atypical pneumonia is presented. 

The author concludes that any patient with 
an apical lesion failing to demonstrate clearance 
on roentgenographic examination within twenty 
days from the initial study should be suspected 
of pulmonary tuberculosis. Furthermore, spu- 
tum studies are indicated in all doubtful cases. 
If lesions persist for twenty days from the onset 
of symptoms, and routine sputum studies are 
negative for the tubercle bacillus, sputum and 
gastric concentrates, as well as guinea pig in- 
noculations, are indicated. Because of the ap- 
parent increase in atypical pneumonia, early 
differential diagnosis is mandatory , — John R. 
Hannan. 

Needles, Robert J., and Gilbert, Philip D. 

Primary at)73ical pneumonia; report of 125 

cases, with autopsy observations in one fatal 

case. Arch. Int, Med., Feb,, 1944, 7J, 113- 

122. 

This paper is a study of atypical pneumonia 
with analyses based on 125 cases. There was i 
fatality in the group and the autopsy observa- 
tions are presented in detail. 

The earliest appearance of changes detecta- 
ble in the roentgenograms of the chest in these 
cases is on the second or third day. The symp- 
toms are usually in advance of the initial roent- 
gen changes just as in the later stages of the 
disease the roentgen changes are far in advance 
of changes in the clinical appearance of the pa- 
tient. In several cases in which examinations 
were made in the first twenty-four hours of the 
illness no demonstrable changes were noted and 
the serial films thereafter demonstrated the 
gradual development of the pulmonary involve- 
ment. The authors found that the first changes 
take the form of a faint and usually localized 
exaggeration of the peribronchial markings, so 
that they have a streaked or linear appearance. 
The hilar markings are usually prominent and 
the changes may be projected into the pulmo- 
nary field from one or both hilar regions. There 
seems to be no preference for one lung over the 
other but the disease more commonly affects 
the lower pulmonary field. The mild attacks are 
usually unilateral and the more severe ones arc 
eenerally bilateral. The earliest changes do not 
ordinarily extend beyond the middle of the lung 
.ind may cling closely to the lower mediastinal 
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border. The subsequent changes are extensions 
of the early picture. The markings increase in 
prominence and the area exhibits a mottled 
homogeneous increase in density. 

Clear cut shadows such as are present with 
lobar pneumonia are seldom seen. Pleural thick- 
ening or evidence of pleural exudate is rare, 
having occurred in but i case in this series. In 
the more severely ill patients, those having 
marked dyspnea, cyanosis and large amounts 
of sputum, roentgen examination revealed a 
diffuse, mottled infiltration resembling miliary 
tuberculosis. In i case in the series it was diffi- 
cult to distinguish the lesion from that of a 
primary tuberculosis complex. The author 
states that in many cases there is little to choose 
in the roentgen picture between primary atypi- 
cal pneumonia and various of the fungus infec- 
tions or pneumoconiosis. — J. J. McCort. 

Grier, George S., III. Importance of bron- 
chography in cases of unresolved pneumonia. 

Arch. Int. Med., June, 1944, 73, 444-448, 

This is a statistical study of 40 patients with 
bronchiectasis. In this series of 40 patients 9 
were referred to the clinic for persons with dis- 
eases of the chest because of a history of chronic 
cough, hemoptysis, or recurrent colds in the 
chest, while the remaining were admitted to the 
hospital with an initial diagnosis of primary 
at)q)ical pneumonia. 

Roentgenograms demonstrated stringy and 
mottled densities in the lower lobes of the lungs, 
usually unilateral and radiating out from the 
hilum toward the diaphragm. Lateral roent- 
genograms of the chest frequently revealed a 
pneumonic process behind the diaphragm or a 
cardiac shadow which could not be seen in the 
posteroanterior exposure, 

Bronchographic studies were done in cases 
in which resolution failed to occur in four to 
six weeks and iodized poppy seed oil was in- 
jected into both sides even when the pneumonic 
process was unilateral. Studies with iodized oil 
are contraindicated in the period of acute pneu- 
monitis since this procedure may produce an 
exacerbation of the acute process. 

In summarizing the statistical data it is found 
that the distribution of bronchiectasis was usu- 
ally unilateral (30 cases) and most frequently 
involved the lower lobe of the left lung (20 
cases, or 50 per cent). The most frequent type 
of dilatations demonstrated were tubular and 
fusiform vdth 19 and 1 5 cases respectively. Only 
6 cases of the saccular form are noted. 
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The author concludes that bronchographic 
stud}' should be done in all cases ot pneumonia 
which fail to resolve in a reasonable period, 
which is about four to six weeks. — Afc- 
Cort. 

Shields, D. O. Tuberculous pneumonia, /im. 

Rev. T liber c.^ Aug., 1944, 50, iaa-130. 

In its essence this report represents an analy- 
sis of treatment methods in 52 patients with 
tuberculous pneumonia. Generally, three major 
treatment plans are open for consideration: 
(i) immediate pneumothorax; (2) delayed 
pneumothorax: (3) bed rest until caseated areas 
have liquefied and then pneumothorax or 
thoracoplasty to close cavities and control in- 
fection. 

From his studies the author, realizing the 
fallacy inherent in statistics on a small series, 
concludes: 

1. Immediate pneumothorax appears to pro- 
duce the better results Avhen compared with bed 
rest in cases of partial consolidation with mod- 
erate!}' high fever and moderatel}' severe tox- 
emia. 

2. Some cases demonstrating roentgenologic 
homogeneous consolidation will respond slow!}' 
to pneumothorax. 

3. Generali}', in extensive, complete con- 
solidation collapse is not effective and pneumo- 
thorax will not influence the disease progress. 

4. Patients showing partial consolidation 
with a low grade fever and mild symptoms ma}' 
be observed during strict bed rest and followed 
by institution of a pneumothorax it extension 
occurs or symptoms increase. 

5. Earl}' pneumothorax in tuberculous pneu- 
monia does not increase the percentage of 
empyemata. 

6. Adhesions appear to be slightly less ex- 
tensive if pneumotliorax is induced early. 

7. Empyema develops more frequently when 
extensive adhesions are present. 

8. Re-activation of tuberculous pneumonia, 
both while pneumotliorax is being given and 
following lung re-e.xpansion, occurs in a high 
percentage of cases. 

9. Thoracoplasty probabh' should follow 
pneumothorax if collapse is inadequate due to 
adhesions or in the event that caseation is ex- 
tensive. In selected tuberculous pneumonia 
cases thoracoplast}', even as a primary measure, 
may be tolerated better than reports indicate. — 
John R. Hannan. 


Thorxtox, T. F., Jr., Ad.ams, W. E., and 
Bloch, R. G. Solitary circumscribed tumor.s 

of the lung. Snrg., Cynec. ^ Obsl., April, 1 944, 

7 ^> 364-370. 

There is a group of primary lung tumors that 
arise in smaller peripheral bronchi. They give 
rise to a rather indefinite group ot symptoms, 
have a characteristic roentgen picture and are 
quite easily confused with solitary metastatic 
tumors and infections in the lung. These soli- 
tary circumscribed lung tumors constitute 
about 25 per cent of all primary lung tumors. 
Included in this discussion are 23 patients seen 
at the University of Chicago Clinics in the past 
ten years with a solitary rounded lesion that 
was at least 2 inches in diameter in the iiing. 
The authors have included only patients m 
whom microscopic proof of the diagno'-is w.i> 
obtained or in whom certain clinical feature^ 
made the diagnosis fairly certain. 

One table in the article lists the (iiagnose^ in 
this group of patients. Seventeen of the 23 
rounded opacities demonstrated on roentgen 
examination were malignant lung tumors. Only 
3 were metastatic; 14 were primary in the lung. 
One patient had a benign lung tumor. Such a 
tabulation emphasizes three important points: 

1. So-called cannon-ball tumors of the lung, 
if seen as solitary lesion.s, are most likely pri- 
mary in the lung. 

2. Metastatic tumors to the lung are usually 
multiple when demonstrated clinically. 

3. Highly differentiated neoplasms arc rela- 
tively common among the primary lung tu- 
mors. 

Certain other interesting points brought out 
in this article include: 

1. The most common error made in tins 
series w.as in the diagnosis of tuberculosis. ‘I wo 
patients were operated on for a solitary circum- 
scribed lesion which was later found to be a 
tuberculoma; in 2 other patients the ciimcal 
diacnosis of tubercuiema w.as made because of 
c.alcium deposits in the lesion. 

2. The clinical history and physical examina- 
tion were of less aid in this series of pat:ent> 
than is usually the case in diseases ot the chest, 

3. Roentgenoscopic and rccntgenographic 
examinations demonstrated every turner ;n Tiic 
series and cave some clue.s as to the type ot the 
lesion. Calcification within the IcMons !nu;c.i;cd 
tuberculosis. (Jr is noteworthy that in no: one 
of the 4 cases of tubcrculosi- were tubercic 
bacilii demonstrated in the sputum.) 
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4. Bronchoscopy was done in 12 patients but 
in only 1 was a positive biopsy obtained. 

5. The almost complete failure of the usual 
aids to make an accurate diagnosis in these 
cases suggests very strongly the use of early ex- 
ploratory thoracotomy as a diagnostic pro- 
cedure. 

Differential Diagnosis. 

I. Metastatic tumors. Actually, the only 
way to make the diagnosis is to find the primary 
lesion. 

1. Tuberculosis. In some cases, there will be 
other evidence of infection with acid-fast ba- 
cilli in the lung fields. Calcification is never 
seen in a malignant tumor although it may be 
present in benign lung tumors. If a cavity is 
demonstrated and no tubercle bacilli are found 
a neoplasm must be strongly suspected. 

3. Chronic lung abscesses, in the absence of 
a definite history, can be diagnosed only by 
biopsy at thoracotomy. 

4. Mediastinal lesions offer the greatest prob- 
lems in differential diagnosis. 

5. Substernal thyroid. 

6. Lymphomas. 

7. Aneurysms. 

8. Bronchogenic and gastric cysts. 

9. Low grade mediastinal abscesses, neuro- 
fibromas, chest wall tumors, and so forth. — 
Mary Frances V astine. 

Reisner, David. Boeck’s sarcoid and systemic 

sarcoidosis (Besnier-Boeck-Schaumann dis- 
ease); a study of thirty-five cases. Part I. 

Clinical observations. Am. Rev. Tuberc,, 

April, 1944, 49, 289-307; May, 1944, 49, 437- 

462. 

Because so many diverse sources have fur- 
nished observations from which the composite 
picture of sarcoidosis has developed, its nomen- 
clature has become unwieldy. Several of the 
terms used in describing this disease are: mul- 
tiple benign sarcoid, benign miliary lupoid, 
lupus pernio, benign lymphogranulom.'itosis, 
non-caseating tuberculosis, Besnier-Boeck s dis- 
ease, Schaumann’s disease. In the first two sec- 
tions of this paper are presented the clinical 
observations in a study of 35 cases of sarcoido- 
sis. The majority of the patients were Negroes 
— tending to confirm the observation that in 
the United States the disease occurs with 
greater frequency in Negroes tlian in white per- 
sons, 

^Miile .'^nreoidosis is e.ssentially a widespread 
di‘;<cminated dise.asc, the classical picture, in- 


cluding characteristic cutaneous and osseous 
lesions associated with involvement of the 
lymphatic system, is present in the minority of 
patients. More frequently, the lesions seem 
limited to the visceral organs and are associated 
with a generalized lymphadenopathy. The 
most common findings are those of pulmonary 
involvement in combination with systemic lym- 
phadenopathy. The marked variations in clin- 
ical manifestations are due, in part, to the pro- 
tracted course, the tendency to spontaneous 
regression and the occurrence of new phases. 

In this group of 35 patients there were 17 
demonstrating lymphadenopathy in combina- 
tion with pulmonary involvement. In the re- 
maining 18 patients there were more or less 
widespread systemic manifestations associated 
with lymphatic pulmonary involvement. 

While the roentgenologic changes in the lungs 
are extremely variable in extent and distribu- 
tion, the following descriptions are representa- 
tive of the principal types: (i) discrete, dif- 
fusely disseminated, small, nodular foci which 
may be identical with those observed in acute 
miliary tuberculosis. The foci may be evenly 
distributed throughout both lungs or more pro- 
nounced in the midportions; (2) diffuse or 
localized, linear or strand-like interstitial 
(“peribronchial-perivascular”) densities; (3) 
patchy, coalescent densities, usually in com- 
bination with widespread linear and discrete 
nodular shadows. In addition to thpe changes, 
definite roentgen evidence of mediastinal and 
tracheobronchial lymph node enlargement was 
demonstrable in 30 of the 35 cases. 

Cutaneous sarcoid occurred in 40 per cent of 
the series. Three main forms were observed: the 
discrete nodular, the large nodular, and the 
diffuse infiltrating, plaque-like variety. A com- 
bination of these forms was seen occasionally. 

Roentgen evidence of bone involvement was 
observed in one-fourth of the group. The typi- 
cal lesion is the “so-called” osteitis tuberculosa 
multiplex cystoides of Jiingling. Occasionally 
other forms are seen, i.e. (i) circumscribed — 
consisting of punched out, ray-transparent 
areas of bone destruction, usually medullary; 

(2) diffuse — reticulated, lace-like pattern of 
bone destruction with expansion and thinning 
of the cortex. Although the osseous changes arc 
most common in the phalanges of the hand and 
feet, other bones may be involved occasionally. 
Extension into the joints is uncommon; more- 
over, bone and skin lesions frequently occur 
concomitantly. 
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Rareh'j the heart may be involved by direct 
invasion, but the more common cardiac mani- 
festation is right heart failure secondary to ex- 
tensive pulmonary changes. 

Sixty per cent of the group reacted negatively 
to the intracutaneousMantoux test using up to 
I milligram of old tuberculin, and about one- 
fourth of the group demonstrated serum pro- 
tein levels above 7 grams per cent. 

Regression of the lesions, even to the point of 
complete disappearance of objective manifes- 
tations, was the outstanding feature in 9 cases. 
In 5 patients, the lesions became stationary, 
and in 9 others, the disease was progressive 
leading to death in 7 instances. Five of these 7 
demonstrated evidence of tuberculosis at au- 
topsy, thus indicating a possible relationship 
between these two morbid conditions. 

In differential diagnosis, Hodgkin’s disease 
and disseminated hematogenous tuberculosis 
desen^e particular consideration. 

There is no effective treatment for sarcoido- 
sis available at present, but a variety of thera- 
peutic agents have been used empirically with 
some success. — Jo/w R. Hawiau. 

Sellors, T. Holmes, Bl.air, L. G., and 
Houghto.v, L. E. Diagnosis and treatment 
of lung abscess; symposium. Rr/V. y. Radiol., 
June, 1944, ^ 7 , 165-176. 

The three participants in this symposium 
are the surgeon, roentgenologist and physician 
at the Thoracic Unit at Harefield. Sellors 
pointed out that the one of the many forms of 
lung abscess that interests the surgeon is soli- 
tary putrid abscess of the lung. The micro- 
scopic infectious material is generally aspirated 
from dirty tooth sockets or the nasopharynx. 
It enters a small terminal air tube and blocks it 
and atelectasis, infection, breaking down of 
tissue and suppuration ensue. It is frequently 
believed that abscesses occur chiefly at the 
base, but as a matter of fact the commonest 
sites are the posterior part of the upper lobe and 
the apex of the lower lobe. An outline and dia- 
gram of the course of the sublobar bronchi 
which explain this localization .are given. 

The mortality in treatment of lung abscess is 
25 to 40 per cent. This can be improved only by 
early drainage. It is customary to delay six to 
eight weeks for conservative or postural treat- 
ment. The surgeon should be allowed to see all 
cases as soon as they are recognized and join 
in the decision as to treatment. 

Roentgen diagnosis can generally be made if 


the clinical picture is considered in connection 
with it. Localization is of primary importance 
and lateral roentgenograms are absolutely 
necessary for this purpose. The radiologist and 
surgeon should screen the patient together to 
determine the exact site of the abscess. If there 
is fluid over the suspected area the aspirating 
needle should not be used. Once the abscess is 
located the patient should be placed in such a 
position that it is dependent. If two-stage 
drainage is practiced a metallic markershould be 
placed in the bed of the resected rib among the 
packing used to promote adhesions. In this way 
the accuracy of the .approach can be checked 
by anteroposterior and lateral views before the 
second operation. Control of he.aling which can- 
not be visualized directly can be helped by fill- 
ing the c.avity loosely with gauze soaked in 
radiopaque oil. If a fistula persists the whole 
problem should be re-examined in order to ex- 
clude the possibility of malignancy, tuberculosis 
or congenital lesion. 

Blair defined four groups of lung abscess: the 
acute pyogenic abscess, suppurati%^e chronic 
pneumonia, pyemic abscesses, frequently mul- 
tiple, and chronic lung abscess. The pyogenic 
lung abscess usually shows a cavity containing 
a fluid level, situated peripherally with sur- 
rounding reaction or consolidation. The condi- 
tions to be differentiated from this form of 
lung abscess may be extrapulmonary or intra- 
pulmonary. The commonest extr.apleural condi- 
tions are pleural effusion and diaphragmatic 
hernia. The intrapulmonary conditions are lung 
cysts, due to infection in congenital abnor- 
malities .and disintegration of lung tissue due to 
cancer or tuberculosis or occasionally syphilis or 
actinomycosis. Roentgenograms .are given il- 
lustrating these differential diagnoses. 

Pyemic abscesses are often multiple and may 
occur an>nvhere in the lung. Each resembles an 
ordinary pyogenic abscess except that there is 
not so much surrounding reaction. Chronic lung 
abscesses may exist for many years without 
showing roentgen signs. They are not merely 
.acute abscesses that have been present for a 
long time but they are abscesses that have 
partially healed and in the process have become 
epithelialized. There are many cavities com- 
municating with the bronchial tree by numerous 
fistulae, sometimes giving the roentgen ai> 
pearance of an ordinarj’’ localized bronchiectasis 
such as is often seen after the healing of an 
area involved in suppuration of the lung. It is 
usual to differentiate between putrid and non- 
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putrid abscesses of the lung but if the sputum 
is not offensive it should suggest to the roent- 
genologist that the condition is one of those 
mentioned above and not a pyogenic lung 
abscess. 

Houghton discussed the medical aspects of 
abscess of the lung and concluded that non- 
surgical cases of lung abscess should be treated 
along the same lines as the general sanatorium 
treatment of tuberculosis, that is by a care- 
fully regulated life under open-air conditions 
designed to increase general fitness and resis- 
tance. It is hoped that penicillin may prove use- 
ful in abscess of the lung when it becomes avail- 
able for that purpose . — Audrey G. Morgan. 

Hodson, C. J. Four primarily radiological 

lesions found in traumatic chest cases. Brit. 

J. Radiol.^ Oct., 1944, /y, 296-299. 

Descriptions of four types of traumatic chest 
lesions are given which were found frequently 
in a series of 250 thoracic casualties; so far as 
the author knows they have never been de- 
scribed before. 

The first is solid missile tracks. A missile may 
pass through lung tissue and leave no roentgen 
evidence but in 12 of the cases there were 
radiopaque linear shadows along the path of the 
missile. When viewed at right angles they ap- 
pear as definite bands along the track of the 
missile but when seen end-on or obliquely they 
appear as small oval or rounded shadows. They 
may lead to the discovery of foreign bodies 
otherwise invisible behind the heart shadow or 
beneath an effusion. 

Other missile tracks are not solid but contain 
air. They differ from the solid tracks only in the 
fact that there is a bronchus somewhere along 
their course which drains the blood away and 
air takes its place. They must be differentiated 
from tuberculous lesions. 

Extrapleural hematomata are found in rib 
fractures and in cases of foreign body in or just 
inside the ribs. These extrapleural collections of 
blood may become infected, and if they do they 
can be drained without involving the pleural 
c.avity and the danger of empyema be avoided. 

Contusion of the lung may occur after non- 
penetrating injuries of the chest wall. It causes 
.'in early clouded appearance which for the few 
days before it clears may resemble an inflam- 
matory condition or a pleural effusion. It may 
obscure lung detail for the first four or five days 
after an injury and may cause hemoptysis. 


Illustrative roentgenograms are given . — Audrey 
G. Morgan. 

Bobrowitz, I. D. Mediastinal herniation in 

artificial pneumothorax. Am. Rev. Tuberc., 

Aug., 1944,50, 150-159. 

The mediastinum contains two weak areas, 
sites of mediastinal hernia predilection — the 
one anterior and the other posterior. Hernia- 
tion, bulging or ballooning of the mediastinal 
parietal pleura across the midline occurs most 
commonly in the anterior mediastinum behind 
the sternum between the second and fourth 
sternocostal articulations where the right and 
left mediastinal parietal pleura are in apposi- 
tion. There, areolar tissue, a few lymph nodes 
and vessels and small vascular twigs offer little 
resistance to herniation. Less frequently, poste- 
rior mediastinal herniation takes place between 
the dorsal spine and aorta behind and the heart 
and esophagus in front. Occasionally with 
extreme degrees of herniation, serious complica- 
tions, even death, ensue. 

The unusual and interesting features of the 
single case reported are: 

1. In a patient with a left artificial pneumo- 
thorax, a mediastinal herniation extended 
across the midline into the right chest, reaching 
to the dome of the right diaphragm and into 
the right apex. 

2. When, to the left artificial pneumothorax, 
a right artificial pneumothorax was added, 
bilaterality of the mediastinal hernia became 
evident. Its size and appearance varied with 
phases of respiration. 

3. A diagnostic problem arose in attempting 
to differentiate an apparent right spontaneous 
pneumothorax from a left mediastinal hernia- 
tion. The diagnosis was established as a left 
mediastinal herniation by noting an entirely 
different shape to the right lung’s apex after 
right artificial pneumothorax was established; 
and, second, by the installation of saline into 
the pneumothorax space. Roentgenograms and 
fluoroscopic observation in the decubitus posi- 
tion demonstrated the saline at the right apex, 
thus indicating that the fluid was free to flow 
from the 'left hemithorax to the right through 
the herniation space. — l/o/in R. Hannan. 

Gold.ma.x, Alfred, and Roth, Harold. Spon- 
taneous pneumothorax: a report of three 
unusual cases. Ann. Int. Med., Dec,, 1944? 

21, 1011-1021. 
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Three case studies are presented and dis- 
cussed. All three developed spontaneous pneu- 
mothorax and each exhibited an unusual com- 
plication. The first case is that of a fifty-one 
year old male with previously unrecognized 
cystic disease of the Jungs. The removal of a 
large amount of air and the injection of the 
patient's own blood into the pleural cavity 
resulted in a rapid clinical cure. It was thought 
that this case presented congenital cystic 
lesions because no definite etiological factor 
could be found in the history which would in- 
dicate that the cysts were acquired. In this 
patient the pneumothorax was first deflated 
and then 15 cc. of the patient’s own blood in- 
jected. Other substances which may be used are 
30 to 67 per cent glucose, iodized oil, 0.5 per 
cent solution of silver nitrate, oil of turpentine, 
guaiacol in iodoform, iodized talc, and plain 
talc. 

The second case was that of complete atelec- 
tasis of the upper lobe of the left lung, as- 
sociated with a spontaneous pneumothorax. 
Pneumothorax had been present for eleven 
months. The collapsed lung rapidly re-expanded 
following bronchoscopy and there was evidence 
of disease in the lungs following re-expansion. A 
careful survey of the literature shows only one 
previous report of atelectasis following idio- 
pathic spontaneous pneumothorax. 

The third case was that of spontaneous 
hemopneumothorax with reco\’ery followed by a 
recurrence of the pneumothorax. This is the 
third reported case of this condition. It has 
frequently been stated that adhesions follow 
hemothorax and prevent recurrence. This ac- 
counts for the rarity of the condition. — j. J. 
McCorl. 

Eisex, David. Right aortic arch with report of 

eight cases. Radiology, June, 1944, 4 ^^ 57 ^~ 

57S. 

Right aortic arch is a congenital defect which 
has been considered very rare but with the de- 
velopment of roentgen examination it may 
prove more frequent than has generally been 
believed. Fluoroscopic examination is neces- 
sary for its demonstration and it may not be 
detected on the flat roentgenogram. 

A review of the embryonic development of 
the aorta and sketches of the circulation in a 
four week embryo are given. Arkin believes 
that right aortic arch is essentially a double 
aorta, representing a throw-back to the rep- 
tilian npe of heart. 


Eight cases are discussed and illustrated with 
roentgenograms. They were found incidentally 
in fluoroscopic examination of the chest for 
other conditions. None of them had caused 
any symptoms. As there is a vascular ring com- 
pletely surrounding the trachea and esophagus, 
there may be more or less serious signs of com- 
pression. If a stenosis develops in the left fourth 
branchial vessel early in embryonic life before 
the right fourth vessel has evolved into the 
subclavian artery, then the right fourth 
branchial arch will develop into the functioning 
aortic arch; in that case the left subclavian 
artery and diverticulum represent an aborted 
left aortic arch and the obliterated vessel which 
joins them indicates the area of stenosis. 

The essential features in the roentgenogram 
are that the shadow of the ascending arch of 
the aorta is on the right side, compressing the 
esophagus and displacing it to the left; the 
transverse arch is high up, crossing over the 
right bronchus, which is on a higher level than 
the left. This is an important point in the 
diagnosis of this condition. The trachea and 
esophagus bulge forward over the transverse 
arch of the aorta which is situated behind them. 
The shadow of the aortic arch is absent from 
its normal position and the conus region is 
unusually clear because the descending part of 
the aortic arch is not superimposed on it.! 

The roentgen demonstration of this anomaly 
is important not only because of the signs of 
compression which it may cause but because 
of the necessity of differentiating it from other 
and more serious abnormalities. The heart is 
not affected . — Audrey G. Morgan. 

Hollies, H. R. A case of patent ductus ar- 
teriosus associated with multiple pulmonary 
aneurysms and infective endocarditis. Rri/. 

J. Radiol., Oct., 1944, //, 3 I-- 3 L'- 
Patent ductus arteriosus is now known to be 
a predisposing cause of subacute bacteria! 
endocarditis; this disease, which is otherwise 
fatal, is sometimes cured by ligation of the duci. 

It is therefore important to make complete 
roentsen examination in cases of patent ductus 
arteriosus in order to determine the indications 
for operation. 

\ case is described and illustrated with roent- 
senograms. The author believes that roent- 
geno'wams of such a case have ne% er before 
been published. The patient was a man twenty- 
si.x rears of age who complained of lassitude ana 
breathlessness on exertion with forcnighti} 
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attacks of sharp^ pain below the sternum and 
right nipple. He was discharged after an illness 
lasting eleven months and returned a month 
later because two of his attacks of rigors and 
fever had been accompanied by hemoptysis. 
Roentgen and clinical examinations and the 
presence of a murmur in the left second and 
third interspaces with a systolic thrill led to a 
diagnosis of patent ductus arteriosus with 
infective endocarditis and pulmonary infarc- 
tion. The patent ductus was ligated and the 
murmur stopped but two days later the patient 
died after a copious hemoptysis . — Audrey G. 
Morgan. 

JoHANNSENj M. W., and Connor, Charles 
A. R. Cor pulmonale with bilateral aneurysms 
of the pulmonary artery, interventricular 
septal defect, patent ductus arteriosus and 
terminal Ayerza’s syndrome. Ann. Int. Med., 
Feb., 1943, 18, 232-237. 

Aneurysms of the pulmonary artery are said 
to be so rare as to constitute almost a curiosity. 
From 1905 to the present time there have been 
28,180 autopsies in Bellevue Hospital and in 
only I previous case was this lesion found. The 
patient was a forty-four year old white woman 
with cyanosis of the entire body. She was 
dyspneic and orthopneic. She coughed fre- 
quently, raising blood-streaked sputum. The 
jugular veins were distended and filled from 
below. There was a loud harsh, systolic murmur 
heard both at the apex and the base. A short 
diastolic murmur was audible along the upper 
part of the left sternal border. The second pul- 
monic sound was accentuated- The blood pres- 
sure was 160/108. The liver was palpated 
about 5 cm. below the costal margin. A tele- 
roentgenogram disclosed generalized cardiac 
enlargement, most marked along the right 
border and the outflow tract of the right ven- 
tricle. Dilatation and calcification of the right 
and left pulmonary artery were evident. 

The patient died nine days after admission 
and at autopsy the heart was found to be 
markedly enlarged both to the right and left. 
The right ventricle was dilated and its muscle 
hypertrophied, measuring at its widest portion 
US cm. There was a defect in the interventricu- 
lar septum, immediately below the aurjculo- 
vcntriailar junction. The foramen ovale was 
closed. The aort.a showed no evidence of 
syphilis. The aortic arch communicated with 
the pulmonary artery through a widely patent 
tluctus arteriosus, which measured 1.2 cm. in 


diameter and i cm. in length. The pulmonary 
conus, pulmonary artery and its branches 
exhibited a moderate, and in places, a severe 
degree of atherosclerosis with calcification. The 
left pulmonary artery was dilated prior to its 
entrance into the lungs. Its wall was thin and 
the aneurysm was filled with a gray, laminated 
clot which extended into the branch supplying 
the left upper lobe. Many of the smaller rami 
were either completely or partially occluded by 
the continuation of the above described throm- 
bus. The extrapulmonary part of the right pul- 
monary artery was also dilated forming a sac 
which had a depth of 3 cm. and a length of 3.2 
cm. Its lumen was partially obliterated by a 
huge thrombus. 

The authors believe that the two congenital 
arteriovenous shunts necessitated increased 
work on the part of the right ventricle. These 
shunts were also largely responsible for the 
pulmonary hypertension shown clinically by 
the right-sided cardiac enlargement and the ac- 
centuated pulmonic second sounds and ana- 
tomically by the right ventricular hypertrophy. 
~y. y. McCort. 

ABDOMEN 

Samuel, Eric. Review of Scandinavian litera- 
ture on gastrointestinal diseases, I939''^943- 

Brit. y. Radiol, July, 1944^ 221-225. 

Brief abstracts are given of the Scandinavian 
literature during this period. Holmgren in an 
article on sideropenic dysphagia or cancer of 
the hypopharynx described 2 cases, i of which 
proved to be cancer and the other sideropenic 
dysphagia. Frostberg recommended examina- 
tion of the barium-filled esophagus in cases of 
goiter. Christiansen records 4 cases of short 
esophagus, 2 in elderly peoole and 2 in infants. 

In any case of carcinoma of the esophagus at an 
unusual site the possibility of short esophagus 
should be considered. Helghe Myhrc discussed 
the significance of large niches in the stomach 
on the basis of 23 cases from the University 
Clinic in Oslo. Nine were carcinomatous and 14 
benign. If there are no other signs of infiltration 
ulcers larger than 2,5 cm. in diameter are more 
apt to be benign than malignant. Forssman 
discusses 30 cases of benign tumor of the 
stomach seen in ten years and compares them 
with 931 cases reported by Muines and Ge- 
schickter. The roentgen diagnostic features arc: 
smooth outline of the filling defect, norma! 
movable mucosa over the tumor, large ulcer 
crater, softness and compressibility of the 
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tumor and peristalsis of the neighboring mu- 
cosa, and mobility of the tumor in relation to 
the wall of the stomach and the mucosa. 
Forssman also contributed an article on the 
roentgen diagnosis and treatment of sarcomas 
of the stomach, especially lymphosarcomas 
and reticulum cell sarcomas. The chief roentgen 
signs of sarcoma are that the growth is in the 
wall and not in the lumen of the stomach; the 
mucosa is intact with a bulging outline: the 
overlying mucosa is smooth; peristalsis is lost 
in the affected region at an early date and the 
tumor is centrally placed and the edges are 
flexible. Roentgen therapy with daily doses of 
2CO-4CO r up to a total skin dose of 2,500-3,000 
r gives satisfactory results. Holta describes 3 
cases of leiomyosarcoma of the stomach and 
says that roentgen differentiations of one form 
of benign tumor of the stomach from another is 
not possible. Nordentoft discusses the value 
of the barium enema in the diagnosis and treat- 
ment of intussusception in children on the basis 
of 440 cases. The two chief roentgen signs of 
successful reduction are complete filling of the 
cecum and inflow of the enema into the small 
bowel. The danger of rupture of the bowel is 
theoretical rather than practical. Skarby de- 
scribed a case of roentgen diagnosis of primary 
invagination of the appendix which he thinks is 
the first one recorded. Steinert, Hareide and 
Christiansen discuss the roentgen diagnosis of 
acute appendicitis on the basis of 104 cases. 
Fecaliths were found in the appendix in 10 
cases. The distribution of gas in the cecum and 
colon varied greatly. Fluid levels in the cecum 
are a characteristic finding in acute appendi- 
citis. Fluid and gas levels in the terminal ileum 
are also characteristic. There was a homo- 
geneous density in the region of the appendix in 
34 cases. Free fluid was demonstrated on opera- 
tion in 83 cases. Free gas in the abdominal 
ca\nty is a conclusive sign of perforation. The 
flank stripe was seen in 6 cases. The psoas out- 
line was obliterated in 13 cases. There was left 
convex scoliosis in 32 cases; the appendix was 
perforated in 10 cases, gangrenous in 4 and 
catarrhal in 3. There was inward bulging of the 
flank on the affected side in 14 cases. In 14 cases 
there was reduced excursion of the diaphragm 
on the left side. The roentgen signs may be 
■\nsible as soon as four hours after the onset of 
the illness but in some cases they were not 
visible after ten hours, Holmgren described 2 
cases of vchmlus of the sigmoid, i of which 
showed gas and fluid levels in^the cecum and 


the rest of the large bowel. This is unusual. In 
the other an esophageal tube was passed 
through the rectum into the twisted loop, 
resulting in spontaneous reduction of the 
A’'ohaiIus. The varieties of volvulus are il- 
lustrated. The loop may turn through any 
degree from 90° to 560°. Renander discusses the 
roentgen signs of tuberculosis of the rectum. 
This is rare but does occur and may be pri- 
mary or secondary. It is generally sclerotic but 
may be h)"perplastic. The rectum is contracted 
to form a narrow tube with deep excavations 
in the walls. If the rectum is contractile it 
indicates tuberculosis rather than carcinoma or 
s}3)hilis. Buckhuis described a case of fistula 
between the duodenal cap and the bile duct, 
reviewing the literature and emphasizing the 
rarity of the condition. Ollsen discussed nursing 
as a source of error in cholecystography. The 
dye is excreted in the milk, causing poor con- 
centration in the gallbladder. Moberg de- 
scribed a case of portal thrombosis which 
calcified and was diagnosed on the plain film. 
The article is beautifully illustrated. This case 
emphasizes the value of the plain roentgeno- 
gram of the abdomen. Selander reported 2 
cases of embryonic tumor of the sympathetic 
nervous system, 1 in a child three years of age 
and the other in a female of twenty; the dura- 
tion of the disease was two years in i case and 
three and a half years in the other. The condi- 
tion must be differentiated from mycetoma and 
small-celled sarcoma and roentgen and even 
microscopic differentiation may be very diffi- 
cult . — Audrey G. Morgan. 

Reikberg, S. X-ray diagnosis in gunshot 

Avounds of the abdominal cavity and its 

significance in field surgery. Brit. J. Radiol., 

Oct., 1944, 17, 291-295. 

It was not until toward the end of the war 
of 1914-1918 that surgeons began to recognize 
the importance of early operation in gunshot 
wounds of the abdomen; this was necessarily 
followed by an appreciation of roentgen diag- 
nosis in these wounds, but little could be ac- 
complished at that time on account of the im- 
perfect roentgen apparatus in use. 

During peace time of course nothing could be 
done about abdominal wounds but a beginning 
was made in the study of peace time abdominal 
conditions such as gastric and duodenal ulcers 
and acute intestinal obstruction. During the 
last feAv years before the Avar over 90 per cent 
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correct diagnosis was achieved in these condi- 
tions, This was rendered possible by the estab- 
lishment of twenty-four hour service which was 
first instituted in the roentgen department of 
the Sklifassovsky Institute, Moscow, in 1932. 
So far as the author knows there is no such serv- 
ice anywhere except in the U.S.S.R. This service 
was continued after the war began, the soldiers 
being brought in quickly, generally in the first 
twenty-four hours, and often by plane. 

Roentgen examination is of decisive impor- 
tance in fixing the differential diagnosis be 
tween penetrating wounds, perforating wounds 
and tangential wounds. This is difficult or often 
impossible clinically. The roentgen diagnosis of 
pneumoperitoneum as evidence of injury of the 
intestine is of great importance. This, too, can 
often not be detected early by clinical signs. 
Operation is indicated as soon as it is estab- 
lished. Negative evidence is not always ab- 
solutely conclusive. 

The condition found in injury of solid organs 
is hemorrhage and while the nature of an ab- 
dominal fluid cannot be demonstrated by roent- 
gen examination it is safe to conclude that fluid 
in the abdomen soon after an abdominal wound 
is blood. 

It is safe to say that the wider the use of 
roentgenology in gunshot wounds the greater 
the absolute and relative numbers of cases 
correctly diagnosed and properly treated. Of 
course the full use of roentgenology depends on 
the possibility of bringing apparatus as near 
the front line as possible and therefore tactical 
and administrative problems as well as medical 
ones are involved . — Audrey G. Morgan. 

Pack, George T., and Ehrlich, Harrv E. 
Neoplasms of the anterior abdominal wall 
with special consideration of desmoid tumors; 
experience with 391 cases and a collective 
review of the literature. Internal. Abslr. 
Stag., Sept., 1944, 7p, iTr^Sl- 

The present report is based on an analysis of 
470 tumefactions in the locality of the anterior 
abdominal wall and includes 391 cases of 
neoplastic diseases. 

Surgical Anatomy. The linca alba (the 
tendinous raphe which stretches down the 
middle of the anterior abdominal wall) is not 
perforated by lymphatic capillaries so that it 
partitions the deep lymphatic system of the 
anterior abdominal wall into right and left 
hab'cs. Thus cross metastases of intramural 
tumors occur only when a malignant growth is 


situated behind the transversalis fascia or the 
posterior rectus sheath, i.e., in the preperitoneal 
fatty areolar layer — a most unlikely location 
for a primary lymphatic metastasizing neo- 
plasm. 

Benign Tumor. Fifty-one per cent of the 470 
tumefactions were benign — constituting the 
largest group. Of the 305 primary neoplasms, 
80 per cent were benign and 20 per cent malig- 
nant. The sexes were almost equally affected. 
The ages of the patients varied from six weeks 
to seventy-seven years, the average age being 
thirty-three years. 

Thirteen distinct morphological types of 
tumors were encountered. The common benign 
neoplasm in order of their frequency were 
lipomas (20 per cent), neuronevi, hemangiomas, 
epithelial papillomas, fibromas, neurofibromas, 
and keratoses or keratotic papillomas. 

Primary Malignant Tumors. There were 63 
primary malignant tumors. Primary and meP 
astatic tumors occur with about equal fre- 
quency in this locality. The anterior abdominal 
wall is particularly vulnerable to secondary 
cancerous deposits because of its lymphatic and 
venous connections, especially with the peri- 
toneal cavity and portal circulation through the 
umbilicus. 

Carcinomas and sarcomas in this area occur 
with about equal frequency. Out of 17 cases of 
epidermoid carcinoma, 12 were engrafted on 
pre-existing tissue abnormalities (sinuses, scars, 
psoriatic lesions, etc.). 

Cancers which have their origin in post- 
operative chronic draining abdominal sinuses or 
in laparotomy scars carry a grave prognosis. 

Primary sarcomas are more frequently found 
than primary carcinomas. The more common 
tumors in order of frequency were neurogenic 
sarcomas, spindle-cell sarcomas, synoviomas, 
and rhabdomyosarcomas. The treatment of 
these tumors must consist of wide resection. 
Irradiation is a most valuable therapeutic 
adjunct. 

There were 8 primary melanomas, 12.7 per 
cent of all primary malignant tumors in the 
anterior abdominal wall. Melanoma offers the 
gravest prognosis when it arises in the um- 
bilicus. It is best treated surgically.. 

Metastatic Malignant Tumors. Metastatic 
cancer is most frequently situated in or about 
the umbilicus, is frequently multiple, may in- 
volve the abdominal wall bilaterally and fre- 
quently metastasizes to the regional axillary 
and inguinofemoral lymph nodes, (The features 
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of primary carcinoma are the exact opposite of 
these.) 

In 22 cases, the first indication of lympho- 
sarcoma, Hodgkin’s disease, leukemia, or 
mycosis fungoides was tumefaction in the 
anterior abdominal wall. 

Miscellaneous Lesions Simulatwg Tumors in 
the Antei'ior Abdommal Wall. There were 79 
cases (16.8 per cent) of such lesions in the series. 
The most common non-neoplastic lesions are 
cysts (sebaceous, urachal, and sweat glands) 
and chronic nonspecific inflammatory masses. 
Less often encountered are nonmalignant radi- 
ation ulcers, fat necrosis, tuberculosis, and endo- 
metriosis. There were 2 cases of Boeck’s sarcoid. 

Desmoid Tumors. 

Definition. Desmoid (from deous, meaning 
band and eidos, meaning appearance) is es- 
sentially a hard fibroma situated in the flat 
muscles of the anterior abdominal wall. It 
occurs characteristically in young parous 
women and frequently recurs following limited 
surgical removal. It is unencapsulated and in- 
filtrating and of fascial or aponeurotic origin. 

Incidence. These tumors are rare. In this 
series they comprised 3.5 per cent of all tume- 
factions and 7 per cent of all benign tumors in 
the anterior abdominal wall. 

Causative Factors. None could be deter- 
mined. The one factor that appears to be of 
etiological significance is pregnancy. 

Anatomy. The growth is almost always 
solitary and unilateral. These tumors show a 
tendency to infiltrate into joints and to become 
adherent to bone. The rectus abdominis was the 
muscle which was most frequently the site of 
this tumor. The vascular supply of desmoids is 
poor. The microscopic appearance is that of a 
fibroma plus the presence of bundles of striated 
muscle fibers in various stages of atrophy. The 
desmoid tumor differs from the ordinary 
fibroma in that it is often unencapsulated, 
possesses infiltrative tendencies, and attains 
considerable size. Characteristically, the des- 
moid tumor always compresses, invades and 
destroys muscle. 

Diagnosis and Clinical Course. There are no 
special symptoms characteristic of these tu- 
mors. In the majority of the authors’ cases, the 
neoplasm was located in the right lower 
quadrant. Bouchacourt’s sign was demon- 
strated in almost every case. This sign is 
revealed by having the patient contract the 
muscles of the anterior abdominal wall by 
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flexing the head; following this maneuver, an 
intraperitoneal mass can no longer be palpated 
or, only very slightly, but an intramural mass 
becomes more prominent. 

Desmoid tumors are slow-growing. Growth 
is progressive, however, and if of sufficient 
duration (from seven to ten years), the neo- 
plasm may reach huge proportions, involve the 
entire abdominal wall, and penetrate into the 
retroperitoneal space or even into the abdomi- 
nal cavity and pelvis. 

Treatment. The treatment of choice is 
radical surgical excision. Radiation therapy 
has a definite place in the management of 
desmoid tumors (the effect is probably an in- 
direct one due to suppression of ovarian func- 
tion). This latter form of treatment should be 
reserved for inoperable cases, large tumors in 
poor-risk patients, and for those who will not 
consent to operation. 

Prognosis and End-Results. .Although des- 
moid tumors may undergo malignant trans- 
formation, no instance was encountered in 
which there were regional lymph node or distant 
metastases. In this series there were 4 cases in 
which the tumor recurred and i case in which 
there were two recurrences. .All recurrences 
responded satisfactorily to radiation therapy. — 
Mary Frances Vastine. 

SxELL, W. E. Radiographic abnormalities of 

stomach and colon in mental defectives. 

Brit. J. Radiol., Aug., 1944, //, 239-240. 

During the course of miniature chest surveys 
in 2,035 mental defectives at an English hospital 
it was found that many of the patients showed 
an increased gas content of the stomach. Dis- 
tention of an abnormal degree was found in 109 
cases, or 5.3 per cent. .Age seemed to have no 
effect on its incidence but it was almost twice 
as common in women as in men. The condition 
was found chiefly in cases of congenital mental 
defect and it was commoner in the more pro- 
nounced types of mental deficiency. This may 
be due partly to the fact that these patients are 
more vegetative, many of them being confined 
to bed. the abdominal walls are relaxed and 
constipation is common; the mcrea>ed gas^ .s 
probably due to general hypotonus of the in- 
testines. Another possible factor 1.'' that man} 
idiots have to be fed by attendants and ihis 
probablv conduces to aerophag} . 

In 3 'cases out of the 2,085 the colon !ay 
above the liver, separating it from the di.i- 
phragm. This condition is called falciform colon 
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and is due to a congenital defect of the falciform 
ligament of the liver. Multiple congenital de- 
fects are common in patients who are deficient 
mentally. — Audrey G. Morgan. 

Wiley, H. M. Gastric ulcer, benign or malig- 
nant. Am. J. Surg., July, 1944, 6s, 104-rii. 

The author bases his report on a group of 43 
cases of gastric cancer treated in the Depart- 
ment of Surgery of the Ellis Fischel State 
Cancer Hospital and considers the subject of 
relationship and differential diagnosis between 
gastric ulcer and cancer. 

He found the average age to be 51.3 years for 
ulcers and 64.1 years for cancer but points out 
that material comes from an older age group. 
The average duration of symptoms for ulcer 
was 35 months, for cancer 13.9 months. Symp- 
toms of upper gastric pain and distress, vomit- 
ing and weight loss were of little differential 
value but he believes that “absence of occult 
blood (in the stools) excludes cancer of the 
gastro-intestinal tract except that of the infre- 
quent scirrhus form.” While achlorhydria is 
found normally in 35 per cent of individuals in 
the seventh decade, he believes that an absent 
or low gastric acidity favors malignancy and 
that ulcerated gastric lesions with absent or low 
free hydrochloric acid should be operated upon 
immediately. 

The most important single diagnostic proce- 
dure is roentgen examination and by it, in all 
but 10 per cent of the cases, differentiation may 
be made between a benign and a malignant 
lesion but he states operability cannot be de- 
termined from roentgen examination. The 
greatest accuracy of diagnosis is achieved by 
combined use of roentgen examination and 
gastroscopy, but usefulness of the latter is 
limited by difficulty of interpretation and length 
of study necessary to gain proficiency. 

In the author’s series 62.8 per cent of gastric 
cancers were in the prepyloric region, 11.7 per 
cent were in the fundus, 18.6 per cent involved 
the entire body of the stomach and 6.9 per cent 
were in the cardia. From these figures and also 
the findings of Allen, and of Kirklin and 
Holmes, he concludes that “resection should be 
done on all lesions of the greater curvature and 
prepyloric areas. lesions on the lesser curvature 
should be watched carefully .md in the age 
group above fifty years resection is the only 
safe course.” No differential significance can be 
.irrached to the size of the lesion either in the 
roentgenogram or at operation but large ulcers 


should be resected on the probability that they 
are malignant. 

In spite of consideration of all diagnostic 
procedures, gastric ulcer or cancer cannot be 
differentiated in 10 per cent of cases and even 
at operation it may be impossible to determine 
the exact nature of the gastric lesion unless 
rapid frozen sections are studied. 

His report includes details of history, exami- 
nation and final diagnosis of 2 cases. In the 
first the lesion appeared benign even at opera- 
tion but the microscopic report showed carci- 
noma. In Case ii there was a large perforating 
ulcer on the posterior aspect of the stomach; 
this was thought at operation, and confirmed 
microscopically, to be benign. The article con- 
cludes with a well arranged table of useful dif- 
ferential features. — Angus K. Wilson. 

Preiss, a. Case of peptic ulcer on the greater 

curvature of the stomach. BriL J. Radiol., 

June, 1944, //, 182-184. 

Peptic ulcer on the greater curvature of the 
stomach is very rare. David in a survey for the 
years 1914 to 1928 found only 24 cases reported 
in the literature. Many cases with the roentgen 
picture of ulcer and benign macroscopically on 
operation are found on histological examination 
to be malignant. Demole and Henny in 1939 
stated that only 12 cases have been reported 
that have been proved microscopically to be 
benign. 

A case is described in a man of thirty-four 
who had had heartburn frequently since youth 
and epigastric pain about two hours after meals 
since 1926. In 1938 laparotomy was performed 
but there was no history of any surgical opera- 
tion. From then until 1940 he was free of symp- 
toms but then began again to have severe pain 
after every meal and often vomiting. Roentgen 
examination showed the typical appearance of 
ulcer on the greater curvature with narrow folds 
converging toward the niche. Roentgenograms 
and a histopathological picture are given. The 
patient was under observation and treatment 
from Nov'-ember, 1942, to February, 1943, when 
on account of the sev'erity of the symptoms, the 
failure of the ulcer to heal and the possibility 
of cancer, operation was performed. It showed a 
callous penetrating ulcer on the greater curva- 
ture; no sign of malignancy or evidence of a 
previous operation was found. Histopathologi- 
cal examination showed the scar of a healed 
chronic gastric ulcer with no signs of cancer. — 
Audrey G. Morgan. 
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Elkeles, a. Radiological observations and the 
description of a cardiac pouch in carcinoma 
of the cardiac end of the stomach. Brit. J. 
Radiol., Aug., 1944, 17, 251-254. 

Diagnosis of cancer of the cardiac end of the 
stomach is still difficult. The author describes 
several known roentgen signs of this condition 
and adds another which if confirmed by other 
investigators may prove valuable in the early 
diagnosis of cancer at this site. He found it in 
all of 5 cases examined. It is a pouch hanging 
from the lower end of the cardiac end of the 
stomach below the antnim cardiacum. It is 
roughly triangular in shape with the greatest 
density at the apex. It can best be demonstrated 
in the erect position and remains filled with 
barium for three and a half to four and a half 
hours. It must be differentiated from tnie car- 
diac diverticulum, which, unlike the pouch, has 
a uniform round shape, is the size of a cherry or 
sometimes larger, may be movable is not tender 
on pressure and holds the barium much longer. 
The peculiar shape, the unusual position and 
the pendulous character of the pouch are ad- 
ditional factors in differential diagnosis. 

The 5 cases examined are illustrated with 
roentgenograms . — Audrey G. Morgan. 

McCarty, Ray B., and Present, Arthur J. 
Mesenteric pouch hernia simulating para- 
duodenal hernia. Surg., Gynec. & Obsl., June, 

1944, 7S, 643-^48. 

Intra-abdominal hernias are of such rarity 
that they often escape consideration in the dif- 
ferential diagnosis of acute or chronic intestinal 
obstruction, or recurrent slight digestive symp- 
toms. A mesenteric pouch hernia occurring in a 
soldier with a history of three attacks suggestive 
of vohmlus is described. The preoperative diag- 
nosis based on the roentgenographic findings 
was a probable paraduodenal hernia. Because 
of the origin of this hernia near the duodeno- 
jejunal junction, it is discussed with paraduo- 
denal hernias from the standpoint of etiology, 
symptomatology, roentgenography, and of 
treatment. 

Etiology. I. In 1899, Moynihan described 9 
“duodenal fossae” in the vicinity of the junction 
of the duodenum and jejunum, some of which 
are frequently found, while others are very rare. 
He described right and left duodenal hernias 
and expressed the belief that an increase in 
intra-abdominal pressure started the formation 
of a hernia provided the proper fossa was pres- 


ent and a loop of small intestine became en- 
gaged in the fossa. 

2. In 1920, Andrews dissented from this 
opinion and presented evidence to support his 
thesis that “duodenal hernia is a congenital 
anomaly due to imprisonment of the small 
intestine beneath the mesentery of the de- 
veloping colon.” If rotation of the umbilical 
loop is not carried to completion he stated that 
a right duodenal hernia would be produced. 

3. In 1935, Callander, Rusk and Nemir re- 
ported a case of so-called left duodenal hernia. 
In the embryological discussion they brought 
out convincing evidence that this type of large 
hernia is not a result of incomplete or malrota- 
tion but rather the result of invagination of an 
area of the descending mesccolon medial to the 
ascending branch of the left colic artery and 
inferior mesenteric vein by the jejunoileum 
while the descending colon is mobile and has not 
as yet fused with the primitive posterior parietal 
peritoneum. 

Synnptoms. Mesenteric pouch hernias are re- 
ported much less frequently than paraduodenal 
hernias. However, as the hernia reported here 
had its origin high in the mesentery to the small 
intestine in the paraduodenal region and ex- 
hibited the same symptoms as might be e.x- 
pected of a paraduodenal hernia, it seems fitting 
to include this case with paraduodenal hernia 
in a general discussion of symptoms: (i) bouts 
of intestinal obstruction; (2) vague, slight 
gastrointestinal distress; (3) no history of gas- 
trointestinal distress; (4) occasionally, a soft 
palpable tumor. Percussion should give a 
resonant note and on auscultation gurgling 
peristalsis may be heard. 

Roentgenography. Presented with the unusual 
finding of a smoothly outlined, clumped small 
bowel pattern, and with confirmatory decrease 
in mobility and motility, the diagnosis of a 
hernia in the region of the duodenojejunal junc- 
tion should be suggested. Only by complete so- 
called “small intestinal” studies can the proper 
conclusion be obtained. Case and Upson stated 
that whenever the duodenum goes directly to 
the right and thence into the jejunum without 
the normal swing to the left, a paraduodenal 
hernia should be suspected. 

Roentgenographically, the confusing condi- 
tions include peritoneal adhesions and a con- 
genitally short mesentery- In the former, a 
more diffuse pattern is to be anticipated with 
sharper angulations and segmentations of the 
involved loops. Palpation, normal progress of 
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the meaj and change in position of the loops in 
decubitus films should eliminate a short 
mesentery. 

Treatment. The treatment of hernias occur- 
ring about the duodenojejunal junction is 
surgical . — Mary Frances Vastine. 

Ficarra, Bernard J., and Degan, William B. 

Congenital atresia of the ileum, spontaneous 

perforation and multiple intussusception. 

Am. J. Surg., July, 1944, 65, 123-126. 

The authors present reports of 2 interesting 
surgical conditions which they encountered 
during their residency in King’s County Hos- 
pital. 

Case i. This was a premature (eight months) 
infant who showed on the first post-partum day 
abdominal distention, unrelieved by gastric or 
rectal intubation. Clinical and roentgen (plain 
abdominal film) findings indicated small in- 
testinal obstruction. At operation thirty-six 
hours after birth there were found {a) mem- 
branous obstruction of the ileum 3I inches from 
the ileocecal valve, {b) transverse rupture of the 
ileum 5 inches from the ileocecal valve, and 
(A peritonitis. Death occurred ten hours after 
operation. 

In discussion the authors stress the relative 
infrequency of this type of obstruction and the 
rarity of perforation proximal to the point of 
obstruction. They quote a report by Ladd and 
Gross in which 5 out of 4I similar cases survived 
operation. They also mention Farber’s tests 
for the microscopic detection of swallowed 
vernix cells in the meconium; absence of such 
cells is presumptive evidence of intestinal ob- 
struction. 

Case ii. This patient was a twenty-three 
month old colored male who had constipation 
for five days prior to hospitalization but on 
alternate days during this period had passed 
small amounts of fecal material. Abdominal 
pain was manifested by flexion of thighs on 
abdomen, facial expression and holding the 
abdomen with his hands. Vomiting occurred 
twice during physical examination. No blood 
was passed per rectum. Plain film studies of the 
abdomen showed a soft tissue mass in the right 
upper quadrant and clinically there was a sug- 
gestion of a palpable mass in the right lower 
quadrant. A clinical diagnosis of intussusception 
was made, .^t operation seven days after admis- 


sion a double intussusception was found, viz., 
of the terminal ileum into the cecum and of the 
cecum into the ascending colon. It was noted 
that there was extreme mobility of the right 
half of the colon. The obstruction was relieved 
and the bowel found to be viable. The appendix 
was removed and the cecum and terminal ileum 
were sutured to the posterior parietal peri- 
toneum. Barium enema study four days after 
operation showed a normal large intestine. The 
authors, in their comment, state that multiple 
intussusception is usually of the ileo-ileocolic 
type and that ileo-cecal-cecal colic such as this 
are extremely rare. They believe that the rela- 
tively long, non-fatal progress in their case is 
indicative of a intussusception which reduced 
itself and then recurred . — Angus K. Wilson. 

Henderson, Norman P. Diverticulitis and 

diverticulosis. Brit. J. Radiol., July, 1944, /y, 

197-203. 

There is considerable confusion in the use of 
these terms and the author defines diverticulosis 
as a condition in which herniated mucosal sacs 
appear inside or outside the wall of the colon. 
Diverticulitis is an inflammation of such sacs. 
They may be caused by any condition which 
weakens the wall of the intestine but he believes 
they are most frequently produced by one or 
more attacks of inflammation. However, they 
may occur in association with cancer of the 
colon and in such cases he believes that the 
cancer is present first and weakens the bowel 
wall so that diverticula develop. This is con- 
trary to the usual assumptionth at the divertic- 
ula precede the cancer. In support of his 
theory he describes a case in which the divertic- 
ula first became manifest but a comparison of 
later roentgenograms with the earlier ones 
showed that the carcinoma had been present 
first. These roentgenograms and those of other 
cases are reproduced and a colored plate is 
given showing the five stages in the develop- 
ment of diverticula: (i) the ripple border stage; 

(2) palisading; (3) pulsion diverticula; (4) re- 
tractable ballooning, and (5) permanent di- 
verticula. For effective treatment these divertic- 
ula should be diagnosed in the early stages 
before the later and more serious changes de- 
I'clop. If diverticulosis has been diagnosed and 
no tumor growth found an examination by 
opaque enema should be made every year for 
the next three years. Often before the end of 
this time the development of a carcinoma can 
be observed. I'his is a form of preventive medi- 
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cine and should be practiced just as preventive 
dental examinations are. In more advanced 
cases the carcinoma is sometimes actually 
buried in the area of diverticulosis. 

If the diverticulosis does not proceed to the 
second or palisading stage diverticulitis some- 
times causes a fibrosis the final stage of which is 
a fibrous contraction with stenosis or stricture. 
— Audrey G. Morga7i. 

James, Charles F., Jr. Dermoid cysts of the 

mesentery. Am. J. Surg., July, 1944, dj, 

116-119. 

The author reviews the literature and reports 
the sixteenth recorded case of dermoid cyst of 
the mesentery. His case differs from those 
previously described in that two cysts were 
found, whereas, other writers had reported only 
one. The etiology, though possibly explained by 
several theories, remains obscure. These cysts 
may be located in any portion of the mesentery 
but are most frequent in the lower end of the 
ileum. The case reported was of a twenty-four 
year old American soldier who complained of 
lower abdominal pain, nausea and loss of ap- 
petite for two weeks; these complaints were suf- 
ficiently severe for two days preceding hospi- 
talization to require medical consultation. 
There was slight weight loss but there were no 
symptoms indicative of gastrointestinal or uri- 
nary tract involvement. Temperature on ad- 
mission was 100.5° F., pulse ico, erythrocyte 
count 4,840,000, hemoglobin 95 per cent, 
leukocyte count 20,000, with 86 per cent poly- 
morphonuclears. There was a tender, fixed mass 
which occupied the right lower quadrant of the 
abdomen and extended across to the left of the 
umbilicus. On rectal examination it was high on 
the right side and outside of the rectum. The 
findings pointed to a probable appendiceal 
abscess and it was decided to postpone opera- 
tion until this had been given an opportunity 
to become walled off. During the subsequent 
forty-eight hours, on a regimen of chemo- 
therapy and intravenous feedings, the leukocyte 
count dropped to 9,000 with 71 per cent poly- 
morphonuclears. Six days after admission the 
mass had changed in position and was bal- 
lotable. A plain roentgenogram of the abdomen 
showed a large, sharply defined, ovoid mass 
containing numerous areas of calcification in the 
right lower quadrant. It was not attached to 
bone and barium enema examination showed it 
outside of the colon. 

From the roentgen studies a preoperative 


impression of dermoid cyst was made and this 
was confirmed at operation, when two masses 
were found, one measuring 2 by 4 inches and 
the other 2 by 3 inches; they were approxi- 
nuately 3 inches apart in the mesentery of the 
distal 2 feet of the ileum. The smaller one had 
perforated and some of its contents had caused 
a localized peritonitis. The preoperative im- 
pression was confirmed by pathological study of 
the removed tissue. 

The author points out that symptoms in as- 
sociation with mesenteric dermoids are due to 
complications such as obstruction by kink, 
voKmlus, intussusception or torsion; peritoni- 
tis; or hemorrhage by sloughing of a blood 
vessel. 

The patient concerned in this report made an 
uneventful recovery . — Angus K. IVilson. 

Edmoxdsox, Hugh A., and Berxe, Clarence 

J. Calcium changes in acute pancreatic 

necrosis. Surg.^ Gynec. & Obst., Sept., 1944, 

79, 240-244. 

Langerhans showed that the lesions of fat 
necrosis consisted of calcium soaps resulting 
from the enzymatic effect on netural fats. He 
further showed that the glycerol by-product 
was absorbed without recognizable effect. It 
would seem that systemic effects might follow 
the dislocation of large amounts of calcium 
from the blood stream into the areas of fat 
necrosis. 

The observation of a patient with fatal acute 
pancreatic necrosis in whom tetany existed 
with norma] blood carbon dioxide combining 
power led to quantitative determinations of 
blood and tissue calciums which furnish the 
data upon which this report is based. 

Materials and Methods. In the study a group 
of patients seen at the Los Angeles County 
Hospital was utilized. Three phases of study 
were carried out: (i) The total amount of cal- 
cium deposited in and around the pancreas in 
patients upon whom necropsy was done follow- 
ing death from acute pancreatic necrosis was 
estimated. (2) Measurements of the total blood 
calcium on patients with acute pancreatic 
necrosis were made. (3) Measurements of dif- 
fusible and nondiffusible calcium in patients 
who were known to have lowered total serum 
calcium were made. 

Analysis oj Study. 

I. The amount of dislocated calcium found 
in and around the pancreas in 6 fatal cases of 
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acute pancreatic necrosis was found to be equal 
in amount to more than twice that present in 
the normal circulating blood. 

2. The findings of low serum calcium levels 
in all severe cases of pancreatic necrosis would 
imply that the large loss into the tissues is not 
readily compensated for by mobilization of 
calcium from normal body stores. 

3. The increased percentage of diffusible 
serum calcium appears to be compensatory to 
this lowering of the total serum calcium. 

4. The authors have seen no severe cases of 
pancreatic necrosis in which the serum was not 
lowered. They have thus added a laboratory 
finding which tends to substantiate the eleva- 
tions of blood and urinary diastase. 

5. A number of patients with perforated duo- 
denal ulcer were found to have high blood 
amylase levels and lowered serum calciums. 
These changes are physiologically consistent 
since fat necrosis may also be present in per- 
forated duodenal ulcer. 

6. Those patients whose serum levels were 
between 7 and 8 mg. per 100 cc. of serum in- 
variably presented a very severe form of the 
disease. Such an index of tissue injury may 
furnish a basis for establishing the diagnosis of 
acute pancreatic necrosis as distinguished from 
the so-called acute pancreatic edema. Prog- 
nostic importance of the serum calcium level is 
indicated by the fact that death occurred in all 
patients in this group whose serum calcium level 
fell below 7 mg. per 100 cc. 

7. The amount of diffusible serum calcium 
tends to remain stable in the presence of a de- 
crease in total serum calcium . — Mary Fratices 
Vastine. 

Kohn, Schuyler G., Briele, Henry A.> and 

Douglass, Louis H. Volvulus complicating 

pregnancy. Am. J. Ohsi. & Gynec., Sept., 

1944, 48, 398-404- 

VoKmlus occurring with pregnancy is a very 
interesting and a very rare complication. There 
have been only 6 cases reported in the United 
States and 73 cases reported abroad. The 
authors have studied iS cases of vohmlus com- 
plicating pregnancy including 2 original cases. 
They make the following observations: 

'fhc etiology of this conqiiication (voKmlus) 
is not clear and the only relatively consistent 
pathologic finding is an elongated mesocolon in 
those cases involving the sigmoid colon. 

In all the cases reported the site of the v'ol- 
\-u!us w-a*. as follows: (i) small intestine — 19 


cases, (2) large intestine other than sigmoid — 19 
cases, (3) sigmoid — ^41 cases. 

The diagnosis of volvulus is very difficult but 
intestinal obstruction is usually quite apparent. 

The symptoms are those of obstruction de- 
pending upon the location of the blockage. 

The prognosis for mother and child is good if 
early diagnosis and treatment are available. 

The treatment is surgical relief of the ob- 
structing volvulus. Termination of pregnancy 
does not appear to be indicated. 

It would seem that large doses of corpus 
luteum substance pre- and postoperatively are 
of considerable help in allaying the sensitivity 
of the uterus in the first and second trimesters, 
when laparotomy is done, but of doubtful value 
in the third trimester . — Mary Frances Vastine. 

Yater, Wallace M., and Coe, Fred O. Ten 
years’ experience with thorotrast hepato- 
splenography. Ann. Int. Med., March, 1943, 
350-366. 

In a review of the literature the authors find 
that in recent years a large number of articles 
have appeared in the medical literature con- 
demning the parenteral use of thorotrast be- 
cause of supposed latent radioactivity or be- 
cause of neoplastogenic properties of thorotrast 
deposited in the subcutaneous tissues. Practical- 
ly all of these reports are based upon animal 
experimentation. On the other hand, no reports 
by clinicians have been found showing any 
serious ill effects as the result of the use of 
thorotrast. The following technique was used. 
The average dose employed has been 75 cc., 
given intravenously, usually in divided doses 
of 25 cc. on each of three successive days, the 
roentgenogram being made on the fourth day. 
However, the entire amount may be given at 
one time without danger and good roentgeno- 
grams may be obtained as early as one and 
three-fourths hours later. 

7 wo hundred and eighty-six cases were 
examined by this method over a period of more 
than ten years. Of these patients 10 were known 
to have lived for more than ten years, 5 be- 
tween nine and ten years, 3 between eight and 
nine years, 5 between seven and eight years, 3 
between six and seven years, 4 between five and 
six years, 6 between four and five years, lo be- 
tween three and four years, 10 between tv/o and 
three years and 12 between one and two years. 

No immediate or remote ill effects of impor- 
tance have been observed. There has been no 
evidence of latent radioactivity, depression of 
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hepatic or splenic or hematopoietic function, 
lowered resistance to infection, or development 
of malignant neoplasia at the site of injection. 

Hepatosplenography is said to be of definite 
value (i) in helping to diagnose cirrhosis of the 
liver; (2) to determine the presence of metas- 
tasis to the liver; (3) in the diagnosis of abscess 
of the liver. 

The authors warn that care should be taken 
to inject thorotrast into the veins and not into 
the adjacent tissues, not because of the pos- 
sibility of development of neoplasm but in order 
to prevent the formation of nodules and to save 
the vein. — J. J. McCort. 

Best, R. Russell. The incidence of liver stones 
associated with cholelithiasis and its clinical 
significance. Surg., Gynec. & Oh/., .April, 
I944j /S, 4-5-4-8- 

The incidence of cholelithiasis in adults is 
probably between 20 and 30 per cent. The high 
incidence of common duct stones in cases of 
cholelithiasis has been fully appreciated only 
during the last fifteen years. In the past, con- 
tinued or recurrent biliary distress following 
cholecystectomy has too frequently been at- 
tributed to liver dysfunction, hepatitis, cho- 
langitis, pancreatitis, or partial injury to the 
common duct, when as a matter of fact it was 
due to a stone in the common duct. It is esti- 
mated that in i of every 4 or 5 cases of chole- 
lithiasis stones will be found in the common 
duct. 

The author believes that sooner or later every 
surgeon will encounter one or more cases in 
which he feels satisfied in his own mind that the 
common duct has been thoroughly explored and 
all stones and debris removed, only to find that 
later, at a necessary secondary operation, 
another stone is present. There is no doubt that 
there are elusive stones in the common duct, 
especially at the lower end where at times they 
seem to seek a small diverticulum and avoid the 
exploring forceps, probe or irrigator. .Again, 
stones may form from minute particles of debris 
or precipitate in the choledochus. However, the 
writer believes that another definite source of 
so-called recurrent or remaining common duct 
stones is hepatic. These stones are present in the 
liver at the time of the original operation and, 
for one reason or another, become dislodged 
from the intrahepatic ducts following cholecys- 
tectomy. 

In 30 cases of cholelithiasis, the liver was 
sliced thin enough so that all intrahepatic ducts 
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were opened and any stone resting in a duct 
could be identified. In 2 of these cadavers, 
stones were found within the intrahepatic ducts. 
The literature on this subject was then reviewed 
and it is concluded that the average incidence 
of liver stones, together with cholelithiasis, is 
7.4 per cent. It is suggested that the three day 
biliary flush be given to all patients before any 
biliary tract operation in the hope of flushing 
these liver stones into the common duct where 
they will be accessible at the first operation, 
thereby avoiding the second . — hhry Frances 
Fas/hte. 

GYNECOLOGY .■iX'D OBSTETRICS 

Hartley, J. Bl.air. The future of radiology in 

obstetrics. Brit. J. Radiol., Aug., 1944, //, 

241-246. 

There are a number of fields in which ac- 
curacv may be reasonably expected in roentgen 
examination in pregnancy, such as demonstra- 
tion of fetal parts at sixteen weeks or more, 
estimation of fetal maturity, demonstration of 
fetal death, presentation and position of fetus, 
demonstration of bony pelvis, pelvimetry, size 
and shape of uterus, and detection of fetal de- 
formities. In another group the report may be 
accurate but incomplete, as in detection of 
fetus, estimation of disproportion, diagnosis of 
extrauterine pregnancy, diagnosis ot associated 
tumor and pregnancy, cause of non-descent of 
fetal head into pelvic inlet, demonstration of 
placental site, diagnosis of post-maturity .and 
diagnosis of minor fetal defects and deformities. 

Even greater usefulness is to be expected 
from roentgenology in the future, however, with 
the development of improved apparatus and 
technique. Relatively une.xplored fields that 
should be studied are a study of the exact 
mechanism of labor, estimation of moulding, 
study of laws of heredity by examining cases of 
craniolacunia, craniostenosis, hydrocephalus, 
anencephaly, spina bifida and other abnormali- 
ties. These records should be followed through 
several generations. It should also be possible to 
study tlie causes and significance of hydro- 
cephalus and hydramnion, to identify the site 
of the placenta accurately before birth and to 
study the normal development of the skull 
bones, particularly those of the vault. Mass 
roentgenography of primiparae and even of 
infants may prove valuable. 

The author advocates the establishment of a 
National Institute for the study of obstetrics 
and heredity in which obstetricians and roent- 



121 


Abstracts of Roentgen and Radium Literature 


July, 1946 


genologists shall cooperate closely, not only in 
examining individual cases but in keeping rec- 
ords over generations of the obstetrical history 
of families. There should be what he calls an 
outer ring for routine examinations and an 
inner ring for research teaching. He thinks a 
great deal could be accomplished in improving 
public health in this way . — Audrey G. Mor- 
gan. 

Hastings, W. H. Precise pelvimetry. Brit. J. 

Radiol., Aug., 1944, //, 259-260. 

A method of pelvimetry was described in 
this journal in April, 1942, p. 114, which seems 
to have proved successful. In this article a table 
of reduction factors is given which will be a use- 
ful supplement to it when the tube-shift is 3 
iches. 

The important measurement in square meas- 
re of the inlet is quickly made by multiplying 
1 e product of the transverse and obstetrical 
conjugate diameters (measured in inches) by 5 
and adding 1.5 which gives the measurement in 
square centimeters. For the outlet the measure- 
ments of the pubosacral and bi-ischial diameters 
are used. A form of report of the different meas- 
urements taken is given . — Audrey G. Morgan. 

Williams, E. Rohan. Venous in travasation dur- 
ing utero-salpingography. Brit. J. Radiol., 

Jan., 1944, 17, 13-17. 

During uterosalpingography iodized oil may 
enter the uterine venous sinuses and pass into 
the uterine veins in the broad ligaments. Several 
such cases have been reported and while as a 
rule the results are not serious, i or 2 cases of 
death from oil embolism have been reported. 
Therefore care should be taken to prevent this 
occurrence. 

This venous intravasation may be caused by 
direct injury to the uterine mucosa by the tip 
of the cannula, by injection at excessively high 
pressure, by injection when the endometrium is 
physiologically deficient as it is during men- 
struation and for six to eight days thereafter 
and by injection soon after surgical trauma such 
as curettage or dilatation of the cervix. 

The author describes and gives roentgeno- 
grams off cases, in 4 of which the injection was 
given before post-menstrual regeneration was 
complete and in i immediately after a dilata- 
tion. .After the paper was written he saw a sixth 
case in which salpingography was performed on 
the seventh day after a curettage. 


To prevent this accident uterosalpingography 
should not be performed until at least eight 
days after the end of the menstrual period, until 
full regeneration after curettage nor immedi- 
ately after dilatation of the cervix. The author 
usually practices a fractional injection tech- 
nique under screen control and under these 
circumstances a slight degree of intravasation 
may be seen as a fine network confined within 
the walls of the uterus . — Audrey G. Morgan. 

Brodv, Samuel. Postmenopausal ovarian carci- 
noma. Am. J. Obst. 6? Gynec., Sept., 144, 48, 

417-421. 

The "silent” ovarian tumor has long been 
recognized as a great menace in the control of 
cancer by early recognition and treatment. The 
new growth is either discovered accidentally, in 
the course of a routine pelvic examination, or 
when the tumor becomes extensive enough to be 
noticed by the patient or to cause pressure 
symptoms, at which time it is usually beyond 
surgical interference. 

The fact that a patient has received radium 
treatment for benign menopausal bleeding does 
not insure her against the development of other 
pelvic pathology even in the absence of bleed- 
ing. In order to further emphasize this point a 
case is reported. This patient, a fifty-six year 
old white female, received radium for uterine 
bleeding in 1941. The diagnostic curettage 
showed no evidence of malignancy. The patient 
was seen again in 1944 because she was com- 
plaining of pain in the abdomen. A laparotomy 
was done and bilateral papillary cystadeno- 
carcinoma of the ovaries was found. 

The castrating dose of radium (1,950 milli- 
curie-hours) which was given to the patient in 
order to suppress the activity of the ovaries and 
secondarily eliminate their proliferating in- 
fluence upon the endometrium, had its desired 
effect. This is evidenced by the atrophy and 
almost complete absence of the endometrium as 
shown in the specimen removed, and by the 
cessation of bleeding, clinically. 

However, the irradiation had no inhibiting 
effect upon the later development of a neo- 
plasm in these ovaries. 

It is important to bear in mind the possibility 
of such a consequence in a postmenopausal 
patient who has received radium treatment for 
bleeding and is apparently cured. Such p.'iticnts, 
as well as others under observation, should be 
examined at frequent regular intervals for any 
pelvic pathology . — Mary Frances Vastine. 
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McGoldricKj Joseph L., and Lapp, War- 

rex A. Theca-cell tumors of the ovarj'. Am. 

y, Ohst. £sf Gyucc., Sept., 1944, 4S, 409-416. 

Although hbromatous ovarian tumors as- 
sociated with menstrual irregularities of post- 
menopausal bleeding had been reported previ- 
ously in the scientific literature, it was not until 
1932 when Loeffler and Priesel presented 6 cases 
of “fibroma theca cellulare xanthomatodes 
ovarii” that gynecologists and pathologists 
recognized a new clinical entity. To date, a 
total of approximately 82 such tumors have 
been reported in the world literature. 

Histogenesis. There are two A'iews as to the 
origin of the theca-cell turner: (1) Embryonic 
ovarian mesenchyme (having a common origin 
with the granulosa-cell tumor). (2) Unused and 
immature theca cells of the ovarian parenchyma 
(and -therefore a separate entity from the 
granulosa-cell tumor). 

Clinical Fealttres. Sixty-five per cent of theca- 
cell tumors occur after the menop.ause and 35 
per cent occur in the period between pubert}' 
and the climacterium. The tumor has never 
yet been demonstrated in children. 

If the tumor occurs during the years of nor- 
mal sexual activity there may be menorrhagia 
often preceded or succeeded by a period of 
hypomenorrhea or amenorrhea. Sometimes 
there are no menstrual irregularities. Varying 
degrees of virilism have been reported in 3 in- 
stances. 

Atypical bleeding is the most prominent 
symptom in postmenopausal patients. Other 
changes noted are a rejuvenation of atrophic 
breast tissue, recrudescence of libido, and a 
revitalization of the vaginal mucosa. 

Physiologically, because of the hyperestrin- 
ism produced by the tumor, the uterus becomes 
enlarged and softened, with a glandular cystic 
or adenomatoid hj'perplasia of the endo- 
metrium. 

Pathology. The tumor is always unilateral. 
Thecoma tends to simulate fibroma of the 
ovary in size, shape and consistency. A capsule 
is commonly present. On cut section, the sur- 
face is seen to be composed of varying-sized 
islands having a diagnostic yellow hue and 
separated by grayish-white fibrous bands. Small 
cystic areas are an inconstant feature and result 
from liquefaction necrosis. Histopathologically, 
the tumor is composed of interlacing fasciculi 
of connective tissue scattered through which are 
nests of polygonal or large spindle cells having 
an epithelioid appearance. 


Treatme7it. At the most, theca-cell tumors are 
a form of low grade ovarian malignanc}". Most 
surgeons feel that treatment need not be radical, 
a simple excision of the ovary being sufficient 
in the vast majority of cases.' Theca cells are 
considered to be radioresistant, so that radia- 
tion therapy is generally considered to be of 
little or no value except for the d'lnvnution of 
the size of the tumor by the effect of roentgen 
radiation on the fibrous tissue stromal elements. 

Sttjnmory. The authors have reported 4 ad- 
ditional examples of theca-cell tumors of the 
ovary. All the tumors were benign. One very 
large tumor occurred in a seventeen year old 
girl, producing no menstrual irregularities. One 
tumor associated with a fibroma of the op- 
posite ovary showed infarction due to torsion of 
its pedicle . — Mary Frances Vastme. 

GEXITOURIXARV SYSTEM 

NVnox, Earl F. Renal agenesia; study of 

thirty cases. Sing., Gynec. & Ohst., Aug., 
I 944 > 7 Pj 175-181- 

Dejinition. Agenesis denotes the complete 
lack of development of the metanephros on one 
or both sides. The presence of a vestige of renal 
tissue should classify a case as one of aplasia, 
not agenesia. 

Another differentiation that must be made is 
between the absence of a kidney on one side 
due to agenesia .-md that due to crossed ectopia. 
If there is evidence that the kidney tissue pres- 
ent on only one side developed from the renal 
blastema of both sides the condition is one of 
crossed ectopia, not of unilateral agenesia. In 
such a case there will be a ureter opening into 
each side of the trigone. 

Embryology. The kidney is formed from a cap 
of mesoderm, the metanephric blastema, about 
the ureteral bud. The differentiation of this 
nephrogenic blastema begins with the growth 
of the ureteral bud into it. The latter sprouts 
from the dorsal surface of the wolffian duct near 
the cloaca during the fourth week of retal 
growth. 

Etiology. The fundaJ7ienta} cause of renal 
agenesis is probably to be found, in most cases, 
in defective genii plasm. The complete absence 
of the ureter in most cases of renal agenesis indi- 
cates that the usual cause of agenesis is faulty 
development of the urinary organs which pre- 
cede the ureteral bud. The absence of the supra- 
renal gland on the same side as the kidney is not 
a necessary concomitant for the diagnosis of 
renal agenesia. 
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Analysis andDiscussion of Unilateral Agenesia. 

1 . Sex. There were i8 (67 per cent) males and 
9 (33 pet cent) females. In the Los Angeles 
County Hospital autopsies, unilateral and renal 
agenesia was approximately 20 per cent more 
common in men than in women. 

2. Race. All reported here were Caucasian. 

3. Age. There were no significant age dis- 
tributions for the autopsy cases except for a 
considerably higher death rate under one year 
of age. The youth of the patients of the clinical 
series indicates a tendency for urinary tract 
pathology, or of the concomitant congenital 
abnormalities, to make themselves known early 
in life. 

4. Urinary tract. The right kidney was 
absent in 14 cases and the left in 13. The ureter 
and the corresponding half of the trigone were 
totally absent on the side of the renal agenesis 
in 21 cases (77 per cent). The solitary kidney 
was enlarged in all but 4 cases. 

In II cases (41 per cent) there were con- 
genital abnormalities of the solitary kidney or 
ureter. There were 3 instances of partial dupli- 
cation of the ureter. 

In 3 (19 per cent) of the autopsy cases, be- 
sides the 3 with aplastic solitary kidneys, the 
cause of death was renal failure: 2 renal tubercu- 
losis and I chronic glomerulonephritis. 

In 6 cases (22 per cent) there were develop- 
mental defects of the genital organs. 

There is little hope of distinguishing renal 
agenesia from renal aplasia clinically with any 
degree of certainty. Absence of one-half of the 
trigone is much more indicative of agenesia 
than of aplasia. Absence of one ureteral orifice, 
or representation of the orifice by a mere dim- 
ple, or termination of the ureter just beyond the 
bladder wall occur more commonly with renal 
agenesia than with renal aplasia. 

Summary. 

Three cases of bilateral renal agenesia from 
a series of T]pco autopsies are reported. 

Twenty-seven cases of unilateral renal agene- 
sia are reported. This number includes 6 
clinical cases reported by the ^sxthor .—Mary 
Frances Vasline. 

Herger, Charles C., and Sauer, Hans R. 

Cortical kidney tumor— analysis of 100 con- 
secutive cases. Surg., Cynec. (d Oht.y June, 

1944, 78, sH-SSO- 

During the past twenty years, 100 patients 
with malignant cortical tumors of the kidney 


July, 1946 

were admitted to the urological service of the 
New York State Institute for the Study of 
Malignant Diseases. Metastases or evidence 
of local recurrence at the time of admission 
were demonstrable in 53 of the cases; 23 of 
them underwent nephrectomy or exploratory 
operation elsewhere prior to admission. The 
object of this study is intended to analyze the 
material as to history, symptoms, and clinical 
course. 

Sex and Age. Among the ico patients, there 
were 65 males and 35 females. The age for these 
patients varied from seventeen to seventy-five 
years with 89 patients between forty and sixty- 
nine years. 

Situation a 7 td Pathology. Sixty-one of the 
tumors originated in the right kidney and only 
39 in the left kidney. 

Microscopic sections were available in only 
45 cases. The following types of tumor were 
identified: hypernephroma, 16; papillary adeno- 
carcinoma, 24; carcinoma, 4; sarcoma, i. Four 
of the ICO patients showed evidence of double 
primary malignant neoplasm. 

Sy^nptoms. The classic triad of symptoms — 
pain, hematuria, and tumor — is encountered as 
a rule in far advanced cases only. In this series, 
pain, hematuria, and tumor were present in 
31 of the 100 patients. All of them had far ad- 
vanced and inoperable lesions. Hematuria alone 
(i 5 cases) or in combination with pain (6 cases) 
or tumor and pain (31 cases) was present in 52 
patients. The most favorable prognosis as to 
possibility of cure was offered by the group of 
15 patients with painless hematuria only. 

There is a certain number of cortical tumors 
of the kidney which, in spite of definite histo- 
pathological evidence of malignant new-growth, 
show very slow progress of the disease. These 
tumors have little tendency to perforate the 
kidney capsule and, if metastases develop, 
even the metastases have little tendency to 
progression. Some of these tumors may not 
affect the wellbeing of the patients for many 
years because they exert little toxic effects. 

Metastases. Metastatic spread of the disease 
was demonstrable in 60 of these 100 patients. 
The organs Involved in order of frequency 
were: lungs, 29; bones, 20; liver, 8; distant 
lymph nodes, 7; mediastinum, 6; vagina, 4; 
skin, 3; adrenals, spleen, cervix, uterus, and 
urethra, i each. 

Metastases from parenchymal renal tumors 
are of frequent occurrence. This is largely due 
to the fact that kidney tumors have a tendency 
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to iin-ade the renal vein even in the early 
stages of the disease. 

Symptoms from metastatic lesions were the 
first indication of the presence of the tumor in 
17 per cent of the 100 patients comprising this 
study. The fact that 10 of these 17 patients 
had initial symptoms due to bony metastases 
suggests that, in spite of the absence of symp- 
toms pointing to the possible presence of a 
kidney tumor, a complete urological examina- 
tion should be carried out in all patients with 
obviously metastatic hone lesions of unknown 
primary origin. 

Treatme}}!. Surgery ofl'ers the only chance of 
cure, provided the tumor is still operable. Ex- 
ternal radiation treatment is of little or no 
value in the majority of the cases because 
parenchymal neoplasms of the kidney arc 
radioresistant . — Mary Frances Vastinc. 

Haas, R. L. Genital tuberculosis in the female. 

///;/. y. Olfsl. ^s’Gywcr., July, 1944, 4S, 69-74. 

Data are presented on 62. cases of proved 
genital tuberculosis admitted to the University 
of Michigan Hospital during the last twenty 
years, with follow-up studies on all cases. The 
following conclusions are reached: 

1. There were no clinical signs or symptoms 
pathognomonic of pelvic tuberculosis. 

2. Sixty per cent of the patients were in the 
childbearing age. 

3. Forty-three and one-half per cent ot the 
married patients had not conceived. 

4. One-half of the patients (51.6 per cent) 
revealed no evidence of active extragenital 
tuberculosis. 

5. When operative treatment is indicated, 
all the genital organs including the cervix 
should be removed, even though the latter 
appears normal grossly. 

6. Wound complications (infection and fis- 
tulas) are much more common after incomplete 
operations. 

7. Seventy-four per cent of the patients in 
this series are alive, an average of 10.5 years 
after their first admittance. 

8. Fifty-four per cent of the survivors claim 
good health with no untoward symptoms. — 
Mary Fra/ices Vasthic. 

Dockerty, Mai.coi.m B., and Massox, James 

C. Ovarian fibromas; clinical and pathologic 

study ot 283 cases. //;//. J. Ohst. 6? Gynec., 

June, 1944, 47, 741-75^^- 

Exactly two hundred years have elapsed 


since Astruc in 1743 gave to the medical litera- 
ture the first description of an ovarian fibroma. 
The author’s report on ovarian fibromas is 
based on the study of 312 of these tumors oc- 
curring in a group of 283 patients. The follow- 
ing conclusions are reached: 

1. Ovarian fibroma is the second commonest 
of the solid ovarian neoplasms. Three hundred 
and twelve of these tumors accounted for 5 
per cent of all ovarian tumors surgically re- 
moved at the Mayo Clinic. 

2. Ovarian fibroma was never encountered 
before the age of puberty and this observation 
has been taken to indicate an origin possibly 
based on a desmoplastic reaction to the hemor- 
rhage of ovulation or ovarian endometriosis. 

3. Ovarian fibroma did not produce any 
specific diagnostic symptoms. 

4. Fifty-one cases had abdominal ascites and 
2 cases presented hydrothorax (Meigs’ syn- 
drome) suggesting a malignant process. How- 
ever, these patients never presented the picture 
of cachexia. 

5. The complications of these tumors were 
chiefly those associated with twisting ot the 
pedicle of the tumor — a phenomenon which 
rarely occurred until the tumor outgrew the 
confines of the true pelvis. 

6. Pathologically, most of the tumors were 
solid throughout, white and usually invested 
bv a smooth capsule free from adhesions. Many 
of the tumors were edematous and a number of 
these had undergone degenerative changes with 
central cysts. 

7. In 90 per cent of the cases the tumor was 
unilateral. 

8. Bilateral fibroma-like tumors sometimes 
proved to be metastatic tumors of the Kruken- 
berc tvpe with the primary neoplasm most fre- 
quently in the stomach. A yellowish color sug^- 
cested theca-cell tumor, especially in cases in 
which the uterus was large and postmenopausal 
bleeding was noted clinically. In others the 
yellow color resulted from fatty metamorphosis. 
A crayish-brown color and firm consistency 
were noted in several tumors that later proved 
to be of the Brenner type. A brownish color and 
soft consistency indicated malignant change, 
which occurred in i per cent of the tumors 

* Microscopicallv, both cellular and fibrous 
types appeared to arise from the spindle cells 
of the ovarian cortex with hemorrhage as a pos- 
sible inciting element. Degenerative changes, 
such as fatty, fibrous, hyaline and calcareous. 
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took positions of importance secondary to the 
phenomenon of intercellular edema, which cor- 
related more universally than did gross edema 
and formation of cysts with the clinical produc- 
tion of ascites . — Mary Frances Vastine. 

NERVOUS SYSTEM 

Lagomarsino, Enrique H., and dal Lago, 
Hector. Las lesiones medulares en los 
traumatismos cervicales. (Lesions of the 
spinal cord in cervical trauma.) Rev. orlop. y 
traumatoL, Oct., 1943, /J, 95-106. 

Traumatic lesions of the spinal cord may 
occur without injury of the vertebrae. Two 
cases are discussed in young men of nineteen 
who fell from a height during exercises and 
struck on the head with the neck in extreme 
flexion. Both showed quadriplegia at first; 
roentgen examination was negative. Complete 
functional restitution was brought about in 
one case while in the other flaccid diplegia of 
the arms and slight spasticity of the legs with- 
out Babinski sign or sensory phenomena per- 
sisted. 

A detailed analysis is given of the mechanism 
of cervicocephalic hyperflexion and photo- 
aphs and roentgenograms given showing the 
ct position of the different parts of the verte- 
ae in each phase of the movement. Longi- 
dinal forces act on the cord, elongating it, 
md anteroposterior forces, compressing it. 
This may result in contusion, concussion or 
elongation of the cord. Hematomyelia may 
occur in either contusion or elongation of the 
cord . — Audrey G. Morgan. 

Spurting, R. G., and Sco\'7lle, William B., 
Lateral rupture of the cervical intervertebral 
discs. Surg., Gynec. ^ Obst., April, 1944, 
300-358. 

The primary purpose of this report is to 
call attention to the role of the lower cervical 
intervertebral discs in the production of shoul- 
der and arm pain. The data upon which state- 
ments are based were collected from 1 2 verified 
cases of ruptured cervical discs. 

Anatomy and Physiology. 1 he cervical roots, 
unlike the dorsal and lumbar roots, emerge 
from the dura mater at right angles and lie 
immediatelv over the intervertebral^ discs. As 
a consequence, a lateral protrusion of a cervical 
disc may compress the nerve root against 
ligamentum fla\mm, lamina, pedicle, or facet 
without much damage to the spinal cord. 


Pathology. Degenerative processes play an 
important role in the production of the lateral 
rupture of the cervical intervertebral disc. This 
is indicated by the frequency with which 
there is roentgen evidence of localized arthritic 
spurs and narrowing of the intervertebral disc 
at the site of the lesion. 

Signs and Symptoms. The fifth cervical disc. 
{a) Pain radiating from the neck into the shoul- 
der and arm with paresthesias (needles and 
pins or numbness) into the posterior aspect of 
the thumb. Symptoms are always aggravated 
by tilting the head to the painful side, {b) 
Weakness or absence of the tendon reflex of 
the biceps brachialis muscle. 

The sixth cervical disc, (a) Pain radiating 
from the neck into the shoulder and arm with 
paresthesias into the index, middle, and per- 
haps the ring fingers and tip of thumb. Symp- 
toms aggravated by tilting head to the painful 
side, (b) Weakness or absence of the tendon 
reflex of the triceps brachialis muscle. 

Differential Diagnosis, (i) Bony lesions of 
the cervical spine, either neoplastic or inflam- 
matory may cause radicular pain similar in 
every respect to cervical disc lesions. (2) Neo- 
plasms of the spinal cord, particularly those 
arising from the nerve roots, may give identical 
symptoms. (3) Scalenus anticus compression, 
with or without cervical rib, is the lesion most 
easily confused with ruptured cervical discs. 

It is to be remembered that the nerve pain 
from scalenus anticus compression is ulnar in 
distribution while that in the cervical disc 
pain is of median or radial nerve distribution. 

(It should not be forgotten that any lesion of 
the cervical spine may produce spasm of the 
scalenus muscle. It is not uncommon, in fact, 
to have the clinical features of a ruptured 
cervical disc overshadowed by a superimposed 
scalenus syndrome.) 

Roentgen Examination, (i) The lateral roent- 
genograms usually show narrowing of the 
interspace with loss of the normal lordotic 
curve even in a hyperextended position. (2) 
Oblique views may show narrowing of the 
intervertebral foramen with proliferation of 
bone in the foramen (osteophytes). (3) Panto- 
paque myelography is an exceedingly accurate 
method of diagnosing ruptured cervical discs. 

Treatment. Conservative treatment relieves 
symptoms in many cases (bed rest with halter 
traction). When conservative measures fail, 
operativ'C remov'al of the lesion is justified on 
the basis that it is a simple, safe procedure, and 
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the results are excellent. Of the 12 patients 
operated upon at the Walter Reed General 
Hospital, all have been relieved of their radicu- 
lar pain within two weeks following operation. 

Obio-vations. (1) The cervical disc lesions 
occur more frequently in the upper age group. 
This is in contrast to the younger age group 
in which ruptured lumbar discs are seen. (2) 
Twice as many ruptured discs occur at the 
sixth interspace as at the fifth interspace. (3) 
Unlike the lumbar disc lesions, trauma does 
not play a prominent part in the etiology of 
cervical disc lesions. — Af^rv F/wices Vastine. 

Love, J. Gr-Aftox. The differential diagnosis 

of intraspinal tumors and protruded inter- 
vertebral disks and their surgical treatment. 

J. Neurosttrg., July, 1944, /, 275-290. 

From an analysis of 26 cases in which intra- 
spinal tumors masqueraded as protruded inter- 
vertebral discs, and from his experience. Love 
outlines the differential diagnosis of these two 
conditions. iSIales predominate almost three to 
one in the disc cases while sex distribution 
approaches equality in cord tumor cases. No 
significant difference in age groups was noted 
in this study. Antecedent trauma in cases of 
protruded discs is well established; it may 
initiate sjTOptoms of a cord tumor, however. 
Neurological signs predominate in tumor cases, 
while physical signs such as limitation of spine 
movement, limping, a positive straight leg 
raising test, etc., predominate in the other 
group. In both conditions the spinal fluid pro- 
tein is elevated usually above 40 mg. per 100 
cc., is rarely over 100 mg. per 100 cc. in disc 
cases but may be much higher with tumors 
averaging in this series over 1,400 mg. per loo 
cc. Xanthochromic fluid is often seen with 
tumor cases in the presence of subarachnoid 
block. Pain is more often unilateral with a 
disc, the onset of illness more abrupt. Pre- 
liminary studies with ordinary roentgen ex- 
aminations often differentiate the conditions 
such as the demonstration of bone erosion by 
tumor. A differential lumbar puncture using 
two needles one above and one below the tumor 
is helpful. About 85 per cent of protruded 
discs are removed by the interlaminal approach 
%vhile tumors require the removal of one or 
more laminae. Hemostasis is of great impor- 
tance in the surgical treatment of both lesions. 

hile Love admits the unreliability of air 
spinograms and acknowledges the value of 


opaque myelography as a jueans of differentia- 
tion of these conditions, he feels that certain 
dangers are present in the use of non-absorbable 
media in the presence of elevated spinal fluid 
proteins. He apparently is cautious about their 
use. [This paper was prepared before the gen- 
eral availability of absorbable media and the 
perfection of complete aspiration techniques of 
spinal subarachnoid contrast media .] — Leo A. 
Nash. 

Shixxers, Burtox M., and Hambv, Wallace 
B. The results of surgical removal of pro- 
truded lumbar intervertebral discs. J. Neitro- 
siirg., March, 1944, A 1 17-122. 

In the period from 1937 to July, 1943, 
examples of protruded intervertebral discs 
were found in 140 patients at 160 operations 
including those with multiple lesions and re- 
currences. In 91 of the 140 patients, ico spino- 
grams were done using lipiodol, air or thoro- 
trast. Of these, 69 per cent were proved correct, 
20 per cent were false positives and ii per cent 
were false negatives. In the last few months of 
this study, spinograms were almost completely 
abandoned. In the series a progressively smaller 
exposure was made down to an interlaminal 
approach and the later cases had tantalum pow- 
der implanted in the disc sinus as a signal for 
possible recurrence. In 116 patients with pro- 
truded discs, 13 fusions of the spine were done 
if instability of the back was present as deter- 
mined by orthopedic consultation. Of 87 cases 
traced, 49.5 per cent considered themselves 
cured, 48.3 per cent improved and 2 cases 
thought themselves to be worse. Of 7 patients 
fused^ and traced, 5 were free of pain and work- 
ing and 2 did not reply to that portion of the 
question form submitted. Of 5 not relieved by 
disc operation and who were later fused, 3 ob- 
tained relief. Fifty-four per cent of all cases 
had residual back or leg pain and 57-3 cent 
had back or leg pain while working. The sub- 
jective results of private cases and compensa- 
tion cases correlated very highly except that 
the former returned to work earlier. Ninet\- 
two per cent were glad they had had the opera- 
tion . — Leo A. Nash. 

SKELETAL SVSTE.M 

Doel, Geoffrey. Further notes on the struc- 
ture and function of the intervertebral disc. 
Bril. J. Radiol., Aug., 1944 , N. 

7'he author has been making a study of the 
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intervertebral disc based on anatomical, physi- 
ological and mechanical data. He is in disagree- 
ment with some of Schmorl’s findings, especially 
his claim that the nucleus pulposus has the 
quality of turgor, that is ability to increase 
its own volume. Ffrancon Roberts has refuted 
this theory but he claims that the annulus 
fibrosus has the property of tonus. This is 
equally false. The annulus has no muscular or 
nervous elements and therefore it cannot pos- 
sess tonus. No forces are produced inside the 
joint. The pressure within the disc which keeps 
the joint apart and which sometimes extrudes 
the pulpy nucleus is produced by external 
forces, including the tonus of the paravertebral 
muscles, the weight of the body tissues in the 
erect position and atmospheric pressure acting 
through the whole body , — Audrey G. Morgan. 

Peck, Franklin B,, and Sage, Charles V. 

Diabetes mellitus associated with Albright’s 

syndrome (osteitis fibrosa disseminata, areas 

of skin pigmentation, and endocrine dysfunc- 
tion with precocious puberty in females). 
Am. y. M. Sc.y July, 1944, 208, 35 - 45 * 

This is a report of a case of diabetes mellitus 
associated with Albright’s disease. There have 
been no previous cases reported in the literature 
and in the group of cases collected by Dr. Al- 
bright, numbering more than 50j association 
with diabetes was noted. It is of interest that 
in this case the roentgenograms of the skull 
are suggestive of osteitis deformans, as these 
cases are frequently seen to exhibit abnormal 
glucose tolerance curves. Albright has stated 
that the roentgen examination presents three 
features which distinguish this disease from 
hyperparathyroidism; (i) there are areas of 
increased density and overgrowth of bone as 
well as decreased density; (a) the condition is 
not generalized and one should be able to find 
parts of the skeleton which are perfectly nor- 
mal; (3) the disease practically never involves 
the epiphyses. No etiological conclusions were 
drawn by the author on this one case since 
diabetes develops in one of 200 to 250 persons 
in the population and there is a history of 
diabetes in the patient s family. 

A twenty-two year old white male was ad- 
mitted with diabetes and coma. There were 
brownish pigmented areas on the skin. On .ad- 
mission he had acute sinusitis, facial cellulitis 
and pyrorhea alveolaris. Exophthalmos of a 
moderate urade was observed after recovery 
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from coma and a smoothly palpable thyroid. 
Roentgen rays of the head, chest, pelvis and 
left leg disclosed marked enlargement of the 
middle and outer tables of the skull. The fron- 
tal sinuses and maxillary sinuses were obliter- 
ated and the jaw was prominent. The pelvis 
showed marked cystic appearing areas as well 
as dense irregular striations and marked coxa 
vara. The femurs and left tibia also showed the 
same pathologic changes but to a lesser degree. 

This patient showed severe diabetes and 
finally coma, together with enlargement of the 
mandible, as demonstrated by roentgen ray 
which was suggestive clinically of acromegaly. 
In addition there was exophthalmos, elevated 
basal metabolic rate and goiter which pointed 
toward the pituitary as a factor. This was sup- 
ported by the insulin tolerance curve and, in 
addition, the lack of responsiveness to hypo- 
glycemia suggested adrenal involvement. It is 
pointed out that precocious puberty in females 
having the disease cannot be directly attributed 
to pituitary tumors. Hypothalmic lesions are 
known to produce this type of precocious 
puberty. Study of this case, therefore, suggests 
a complex endocrine disturbance, possibly origi- 
nating before birth and implicating the pitui- 
tary gland . — James J. McCorl. 

Taylor, Henry K. Aseptic necrosis in adults; 

caisson workers and others. Radiology.^ June, 

J944, 42, SSo-^^9‘ 

Roentgen examination of individuals who 
have worked in compressed air sometimes shows 
single or multiple infarcts in the shafts of long 
bones, with or without areas of aseptic necrosis 
in the joints. The disease caused by too sudden 
release from pressure after working in com- 
pressed air is variously described as caisson 
disease, aero-embolism or bends. The injury is 
caused by nitrogen bubbles liberated when the 
body is removed too rapidly from the compres- 
sion chamber. Aero-embolism has been reported 
in aviators and deep-sea divers but they have 
not shown bone or joint changes. 

But similar changes may be seen in the bones 
and joints of individuals who have never 
worked in compressed air. The author dis- 
cusses 54 patients seen by him who had aseptic 
necrosis and bone infarcts; 13 of these were 
women. Of the 41 men, 12 had a history of 
continued exposure to compressed air, i a 
history of a single exposure and the rest no 
occupational history. Of the 13 patients who 
had worked under compressed air, some had 
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been subjected to sudden changes of pressure 
and had had symptoms of aero-embolism or 
bends. Others had not been subjected to sud- 
den changes in pressure; some of these had had 
mild symptoms of decompression sickness and 
some did not. 

Lesions of the bones and joints do not de- 
velop until some time after decompression. 
The bone lesions are generally asymptomatic; 
secondary arthritic changes resembling those 
of chronic hj'pertrophic osteoarthritis develop 
in the joints. 

The lesions seen in the non-occupational 
group were the same as those in the occupa- 
tional group and could not be differentiated 
roentgenologically. Illustrative roentgenograms 
are given. One of the cases of aseptic necrosis 
was in a patient Avho had sickle cell anemia and 
a history of polyarthritis. The etiology of the 
non-occupational cases is not known. 

The bone lesions are generally multiple and 
often bilateral. They are more frequently e.x- 
tensive and multiple in caisson workers than 
in others. The reparative changes are generally 
greater in the non-occupational group. — 
Audrey G. Morgan, 

Dickjsok, J. C., and Sh.^xkok, J, G. Fractures 

of the carpal scaphoid in the Canadian army. 

Surg..^ Gynec, Obst., Sept., 1944, 79 , 225- 

^ 39 - 

This presentation is the result of a study of 
257 cases of fractured carpal scaphoids occur- 
ring in a period of approximately three years 
in the Canadian Army Overseas. 

Analysis of Study. The results of treatment 
in those cases diagnosed early are quite satis- 
factory: in the cases not diagnosed early the 
results of treatment leave much to be desired. 

The results achieved in the treatment of the 
simple fresh waist fractures are excellent. Union 
occurred in all these cases. If such fractures are 
immediately immobilized and kept so for a 
sufficient length of time they will unite. 

The problem does not lie in the treatment, 
but rather in the diagnosis — indeed, the major 
problems from fractured scaphoids arise from 
failure to 'make an early diagnosis. A frac- 
tured scaphoid may be suspected from clinical 
examination, but the diagnosis .can be posi- 
tively established or excluded only by roent- 
genograms. The latter must be taken in the 
anteroposterior, lateral and oblique positions. 
The oblique is the most important view. Im- 


mediately after injury it is often difficult to 
establish the diagnosis roentgenographically. 
Only a very faint fracture line may be seen. 
The diagnosis of sprained wrist should be 
made with the greatest of caution, and only 
after fracture of the scaphoid has been posi- 
tively excluded by repeated roentgenographic 
examinations. 

Displacement is a rare but serious complica- 
tion and must be corrected. It may be a lateral 
deviation, a distraction of the fragments or an 
angulation, this last usually being a widening 
of the radial side of the fracture line. 

When the proximal pole fractures which 
were diagnosed early are examined, three points 
stand out: (i) there were only 12 of these as 
compared with 125 waist fractures; (2) the 
a^'erage time required for union was twent}’ 
weeks, whereas in the waist fractures it was 
twelve weeks; (3) delayed union and non-union 
occurred relativ'ely much more often in this 
group than in the waist fractures. In fractures 
of the proximal pole vascular disturbances are 
more common and frequently there is complete 
severance of the blood supply leading to the 
proximal fragment so that avascular necrosis 
occurs in this part of the bone. Avascular ne- 
crosis is not necessarily a precursor of non- 
union — it only delays union. Revascularization 
of the proximal fragment with subsequent union 
of the fracture may take place. 

. There were 70 cases in this series of 247 cases 
which were not diagnosed until at least two 
months after the injury. Twenty-seven patients 
in this group with late diagnoses were treated 
by immobilization, but in only 6 of these did 
union occur. No fracture united in which the 
diagnosis was made later than nine months 
after injury. 

In the fractures that united following opera- 
tion, fourteen weeks is the shortest period of 
immobilization; while in those that did not 
unite the plaster was often removed in less than 
fourteen weeks. 

There is only one proved indication for the 
use of operation, and that is established non- 
union-sclerosis of the fracture margins. The 
technical difficulties of the operation are great, 
and it should be undertaken only after most 
serious consideration. 

Whether or not multiple drill holes will 
hasten the revascularization of the fragment in 
which there is avascular necrosis and thus 
hasten the process of union cannot be deter- 
mined from this study. 
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It is probably true that a fractured scaphoid 
never unites if left untreated. 

Complete or partial excision is of no use in 
these fractures. 

As has been said, the period required for 
healing in any fractured scaphoid may be very 
long . — Mary Frances Vasline. 

MacAusland, W. Russell. Perilunar disloca- 
tion of the carpal bones and dislocation of the 
lunate bone. Surg.^ Gynec. & Obst.^ Sept., 

1 ^56-266. 

The purpose of this paper is three-fold: (i) 
to emphasize again the importance of early 
diagnosis and treatment of dislocations that 
concern the lunate bone; (2) to describe in 
simple form the dislocations that concern the 
lunate bone; and (3) to present the observations 
and results in a series of 24 cases. 

Types of Dislocation. The first type is the 
perilunar dislocation of the carpus in which the 
distal row of carpal bones is displaced around 
the lunate bone, while the latter retains its nor- 
mal or practically normal relationship with the 
radius. The dislocation is usually upward and 
backward, and may be complicated by a frac- 
ture of the navicular bone or of a styloid proc- 
ess, although a perilunar dislocation toward the 
volar aspect is not unknown. 

The second type is a dislocation of the lunate 
bone itself, usually volarward. When dislocated 
volarward, the lunate bone may be found to 
have pivoted on the intact volar radiocarpal 
ligament so that it lies rotated, usually about 
90 degrees. In severe cases in which the volar 
radiocarpal ligament also is ruptured, the 
lunate may lie entirely free in the soft tissue in 
front of the forearm bones. 

Mechanism. The generally accepted theory of 
the mechanism of both types of dislocation is as 
follows: A person falls on the outstretched hand, 
forcibly hyperextending the wrist. The distal 
row of carpal bones rides upwards and back- 
wards. No true rotation of the lunate bone takes 
place because of the intact dorsal ligament and 
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capsule. Thus the perilumar type of dislocation 
is produced. When the capitate bone (in the 
distal row of carpal bones) in its backward 
course is forced against the radial margin, the 
dorsal radiocarpal ligament is torn and the 
lunate bone is squeezed out of the socket. Thus 
the lunate type of dislocation is produced. 

In the usual dorsal dislocation of the lunate 
bone, the mechanism is the reverse of that in 
volar dislocations. The injury is one of forcible 
hyperfiexion of the hand. 

Occurrence. These dislocations, although 
among the more common carpal injuries are not 
of frequent occurrence. Over a period of twenty- 
seven years, only 24 cases have come to the 
author’s attention. 

Clinical Features and Diagnosis, (i) History 
of fall on outstretched hand; (2) a prominence 
on anterior surface of the wrist; (3) fingers held 
in slight flexion; (4) wrist motion limited in 
flexion and fingers cannot be fully extended; 

(5) damage to median nerve indicated by ting- 
ling sensation, paresthesia or excruciating pain; 

(6) palpation of dislocated lunate bone under 
flexor tendons of the wrist; (7) if there is as- 
sociated fracture of the navicular bone, pressure 
in the anatomical snuff-box elicits tenderness; 
(8) in dorsal or palmar perilunar dislocation of 
the carpal bones, a prominent ridge is palpated 
on the outer or under surface of the hand as the 
case may be. 

The ultimate diagnosis lies with the roent- 
genogram. A true lateral view is needed to 
demonstrate the dislocated bone or bones and 
anteroposterior views to reveal any associated 
fractures. 

Treatment. Early manipulative treatment 
gives excellent results. Excision of the lunate 
bone, on the whole, results in a useful wrist and 
hand. The author recommends operative re- 
duction in uncomplicated dislocations of the 
lunate bone when manipulation fails or when 
the case is treated within six weeks of the 
injury. Dislocations of the lunate of more than 
six weeks’ standing are best treated by opera- 
tive excision . — -Mary Frances Fasline. 
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T he purpose of this presentation is to 
consider the characteristic roentgen 
features as obseir'-ed in a study of 60 cases 
of primary coccidioidomycosis. Twelve 
cases, which demonstrated a severe and ex- 
tensive form of pulmonary involvement, 
are particularly emphasized, 

HISTORICAL AND CLINICAL BACKGROUND 

Coccidioidal granuloma has been known 
as a chronic mycotic infection since the 
original descriptions by Posadas and Wer- 
nicke^- in South America (1892), Rixford® 
in California (1894) Ophuls and 

Moffit' (1900). About 744 cases^° of this 
disease have been reported up to 1942. 
Dickson'* in 1937 suggested the term 
“coccidioidomycosis” for this condition and 
called attention to an initial or primary 
stage, which he identified as being similar 
to an illness observed in the San Joaquin 
Valley of California and there known as 
“valley fever” or “desert fever.” He further 
differentiated this early phase from the 
granulomatous or secondary stage of this 
disease. 

The mode of infection is usually by in- 


halation of the chlamydospores of the 
fungus, Coccidioides immitis. This organ- 
ism, which is endemic primarily in Cali- 
fornia and to a lesser extent in Arizona and 
Texas, consists fundamentally of two forms: 
a vegetative pliase which exists in nature, 
and a parasitic spore which is found in the 
tissues of the host. The organism is not 
transmissible from man to man. 

Clinically, primary coccidioidomycosis is 
manifest as an upper respiratory or mild 
bronchopneumonic illness with cough, chest 
pain, fever, erythema nodosum and posi- 
tive pulmonary roentgen findings. After a 
mild and self-limited course over a period 
of three to six weeks, the patient usually 
makes a complete recovery. 

In some cases the secondary stage of the 
disease follows. This can be protracted over 
many years with severe localizing skin and 
bone lesions or it can be rapidly fulminating 
in character, with a course of but a few 
weeks and with a terminal miliary or me- 
ningeal picture. The mortality in the chronic 
stage is estimated at about 50 per cent as 
compared to the negligible death rate in 
the initial stage. 


Analysis of Pathological Features by Captain W. B. Chamberlin, Jr., Medical Corps, .Army of the United States. 
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The relation between the primary and 
secondary forms is considered to depend 
chiefly on the effects established within the 
host by a potent invading organism, as 
countered by the reaction of a constitu- 
tional and natural immunity. In instances 
where the inherent resistance is low, as 
among individuals entering an endemic 
area for the first time, or as among the 
dark-skinned races (prominent examples of 
which are the Negro, Mexican and Filipino) 
progress to the granulomatous stage may 
follow by a metatastic and hematogenous 
spread from the primary (usually) pul- 
monary focus. 

When the primary infection becomes 
well walled off by the host,^^ the only re- 
sidual evidence may be a positive coccidio- 
idin skin test. This skin test is an allergic 
manifestation which is usually established 
about four weeks following exposure to the 
organism — and remains so for a fairly long 
period of time; in the San Joaquin Valley 
this duration has been estimated as about 
twenty years. Once a patient is allergized, 
an external reinfection does not occur. 
When coccidioidal granuloma follows, it 
does so only as an endogenous reinfection. 

Diagnosis of this disease is usually de- 
termined by a consideration of the follow- 
ing: a history of exposure in an endemic 
area, clinical manifestations including ery- 
thema nodosum and eosinophilia, associ- 
ated roentgenologic features, positive coc- 
cidioidin (i :ioo) skin test, positive comple- 
ment fixation and precipitin tests.* Final 
diagnosis can be based only on the isolation 
of the spores from sputum by culture. 

ROENTGENOLOGICAL BACKGROUND 

The pulmonary manifestations of pri- 
mary coccidioidomycosis have become 
roentgenologically significant within re- 
cent years. Reports by Carter,^ Powers and 
Starks,* Winn,'* Colburn,* Farness/ 
Schultze,'° and Smith," indicate that tins 

* The complement fixation and precipitin tests in most of the 
cases in this scries were done by Dr. C. E. Smith, Stanford Lni- 
vcrsity Mcdic.al School; the remainder (precipitin tests only) by 
an -Army medical laboratory. 


disease produces a fairly well defined and 
consistent roentgen pattern, which, to- 
gether with the history of exposure and the 
clinical features, permits early considera- 
tion of this configuration as a diagnostic 
roentgen entity. 

Carter describes peribronchial thicken- 
ing and mottling, partial and complete con- 
solidation, mediastinal and hilar lympha- 
denopathy, pleural involvement and cavi- 
tation. In the secondary or granulomatous 
stage, he noted pulmonary appearances 
similar to those seen in the primary stage. 
These apparently represented progress of 
the lesions to chronicity. In addition, a 
mediastinal mass was noted in 50 per cent 
of cases and miliary pulmonary dissemina- 
tion in over 30 per cent. The characteristic 
features of the secondary stage were the 
association of extrapulmonary manifesta- 
tions. In 50 cases. Carter recorded ninety 
destructive bone lesions. 

Powers and Starks have observed soli- 
tary lesions and bilateral nodular infiltra- 
tions. These latter went on to cavity forma- 
tions which subsequently cleared. Hilar 
adenopathy was not prominent in their 
series. Winn described 13 cases of cavity 
formation in this disease. 

Farness described an acute miliary 
process, similar to miliary tuberculosis, in a 
twenty-three year old female. This patient, 
shortly after childbirth, developed high and 
septic fever. Roentgen examination showed 
a fine, diffuse, infiltrative process bi- 
laterally. Two weeks later, both lungs 
showed miliary seedings. On autopsy, coc- 
cidioidal spherules were recovered from the 
lungs. This overwhelming type of infection 
is of clinical and roentgenological impor- 
tance, since it demonstrates how a poor 
resistance to this disease may produce an 
extensive primary pulmonary involvement 
which may be closely followed by a miliary 
disseminated coccidioidal process. 

ANALYSIS OF CASES.' ROENTGENOLOGICAL 
CLASSIFICATION 

All of our patients were Army personnel 
from the Southern California and .Arizona 
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Desert areas. The greatest number had 
never previously lived in or travelled 
through these regions. Twenty-five (41.6 
per cent) were Negroes; i patient was 
Indian and 1 was hlexican. The remainder 
(45 per cent) were white. There were 2 fe- 
males in this series. Forty-seven (78 per 
cent) were in the third decade. 

Of the clinical and laboratory manifesta- 
tions, cough, chest pain and fever were 
present in 75 per cent of cases; erythema 
nodosum in 30 per cent; eosinophilia in 25 
per cent. Positive coccidioidin skin test 
(i ; 100) was present in 80 per cent; positive 
serology (complement fixation and pre- 
cipitin tests) in 86 per cent. In 6.6 per cent 
the sputum was positive for endospores. 

Positive roentgen findings were found in 
85 per cent of cases. The pulmonary fea- 
tures permitted the following classification: 


(1 ) T/ie Nodular Lesion 

a. Single or multiple 22% 

b. Unilateral or bilateral 

(2) Peribronchial Infiltration 22.5% 

a. Without marked hilar enlargement (6%) 

b. With associated hilar adentis (16.5%) 

(3) Confluent Consolidations 

■ a. Moderate or extensive. 20% 

b. Bronchonpeumonic or lobar 

(4) Hilar Lympkadenopathy 24.5% 


a. With slight peribronchial infiltration (S%) 

b. With marked peribronchial infiltration 

(16.5%) 

{5) Pleural Invokcment 

a. Pleural effusion 5% 

b. Adhesive pleuritis 

(6) Cavity Formation 5% 

(7) Bilateral Nodular {Local) Dissemination 20% 

(Note: cb and 4b are identical groups) 

The Nodular Lesion. So called because of 
the presence of an isolated and spherical 
shadow as the most prominent feature on 
roentgen examination. iMicroscopically, this 
structure closely resembles a tubercle. 
Coccidioidal spores are usually seen in a 
local area of necrosisf. Giant cells, mono- 
nuclear cells and granulation tissue are 
located peripherally. This nodular lesion 
was noted in 22 per cent of cases. The 
nodule is commonly seen at the apex, base, 
or the periphery of the pulmonary field. It 
may be unilateral or bilateral (Fig. i): it 


may be of slight density or may stand out 
firmly and prominently. The borders of the 
nodule may be hazy and irregular because 
of peripheral Inflammatory reaction or may 
be sharply delimited because of early 
fibrosis. The size may vary from 5 mm. to 
2.5 cm. in diameter. The nodule may clear 
rapidly and completely within a few weeks 
or may persist for many months. In this 
latter form, the lesion may contract only 
partially form a firm fibrous capsule and 
persist as an incompletely resolved focus. 
None of the nodules in this series under- 
went cavity formation. No calcifications 
were noted, but these cases were followed 
for only a limited period of time. When the 
nodule appears in the upper lobes, reinfec- 
tion tuberculosis must be differentiated. 
Pulmonary carcinoma of the alveolar or of 
the secondary metastatic types, neuro- 
fibroma and ganglion neuroma, neoplasm 
from the chest wall and pleura reflected 
onto the pulmonary fields may all produce 
similar appearances. The inflammatory 
nodules will show rapid change, variation 
in density and the association of fibrosis. 
The tumors will frequendy have a lobulated 
outline, may show no change on serial 
study. The neurofibroma will be located 
posteriorly in the lateral view. 

PerthroJichial InfiUrotion. Subsequent to 
the parenchymal nodal implant, a produc- 
tive type cellular inflammatory reaction 
takes place in the peribronchial and peri- 
vascular lymphatic and interstitial tissues. 
This is shown in the roentgenogram as 
thickening and confluence of the hilar and 
parenchymal markings, which assume a 
characteristic stippling or mottling. Peri- 
bronchial infiltration was noted in 22.5 per 
cent of cases. This process is frequently seen 
at the parahilar and basal regions, usually 
on the right side. When the apex is involved 
reinfection tuberculosis, again, is strongly 
simulated. These parenchymal shadows 
mav be associated with nodular lesions and 
hilar glandular swelling (Fig. 2) or they 
may be seen independently. Resolution 
may take place within a few weeks in many 
cases; in others, clearing may take place 
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over an appreciably long period of time. 

Confluent Consolidations. Extension of 
the inflammatory process from the smaller 
and middle-sized bronchi to the terminal 
bronchioles and the alveolar walls^ with 
associated productive and exudative re- 
sponse, produces demonstrable isolated or 
confluent areas of pulmonary consolida- 


Pleural eff’usion may be associated. The 
pneumonic form of tuberculosis and bron- 
chogenic carcinoma may simulate this ap- 
pearance closely. Differentiation may be 
possible only after study of the associated 
clinical evidence and over a prolonged 
period of time. 

Hilar Adenopathy . The tracheobronchial 



Fig. I. The Nodular Lesion. History and Clinical Features: White, male, aged 30; had never previously been 
in California or Arizona. Admitted on October 26, 1943, vith chest pain, cough, malaise and mild fever. 
Coccidioides (i :ioo) skin test was positive. Eosinophiles 13 percent; sedimentation rate 26mm. Comple- 
ment fixation test strongly positive- 

Roentgen Findings: {A) November i, 1943. Roentgenogram shows a 2 cm., single, homogeneous nodule 
in the right mid-pulmonary field; edges are well defined. There is associated peribronchial thickening and 
haziness at the right cardiophrenic angle. Note the smaller sharply circumscribed nodule of slight density 
at the periphery of the left mid-pulmonary field. (R) December 27, 1943, shows beginning and partial 
clearing of the previously described nodule in the right mid-pulmonary field. The right cardiophrenic 
angle has cleared. The smaller nodule on the left is still present. 
disposition: Return to duty. 


tion. These may be of bronchopneumonic 
or of lobar distribution. Progression and 
fusion of the nodular lesions combined with 
peripheral exudative reaction also may con- 
tribute to this appearance. Consolidation 
was observed in 20 per cent of the cases. 
The pneumonic consolidations in this 
disease are frequently characterized by 
their slow resolution. In some cases, clear- 
ing may take place after several weeks 
(Eig. 3). In others, there may be little 
change over a period of several months. 


and bronchopulmonary glands frequently 
become inv'^olved as a hilar lymphadenitis. 
This was noted as a fairly pure form in S 
per cent of cases, and together v/ith mod- 
erate peribronchial infiltration in 24,5 per 
cent. The adenopathy may be associated 
w'ith a parenchymal nodular or exudative 
focus and with lymphangitic streaks radiat- 
ing from the initial lesions to the hilum. 
These three components parallel closely tiie 
characteristic roentgen appearance of child- 
hood tuberculosis. Depending upon the 



Fig. 2 . This case demoyjstrates a combination of bilateral yiodulation and peribronchial infiltration. History and 
Clinical Features: \Yhite, mulcj nged forty-five; was located in Southern California Desert from July to 
December, 1943. Admitted December 19, 1943, with cough, chest pain, malaise and mild fever. Positive 
Coccidioides (1 ;ioo) skin test. Sputum examination was positive for endospores. 

Roentgen Findings: {A) December 14, 1944, shows a nodular infiltration, 1.5 cm., irregular in outline, 
situated in the left mid-pulmonary field. Circumscribed, sharply delimited nodule, i cm. in diameter, 
situated at the right subapical region and another similar lesion at the right base. There is present an 
associated right parahilar and basal peribronchial infiltration. (B) January a7, 1944. Five weeks later. 
There is now complete clearing of the previously described lesions. Slight residual infiltrations at the 
left midpulmonic field and at the right base are still present. 

Disposition: Returned to duty. 



Fig. 3. Partial Pneumonic Consolidation. History and Clinical Features: White, male, aged nineteen; in 
Southern California Desert from August to November, 1943- Admitted in Novernber with chest pain, 
cough, malaise, mild fever and erythema nodosum. Sedimentation rate 30 mrn.^ Positive Coccidioides skin 

test (i ;ioo). Complement fixation and precipitin tests were both strongly positive. _ _ . 

Roentgen Findings: (A) November 23, 1943, shows an area of pneumonic consolidation involving the 
base of the right upper lobe. (B) January 4, 1944, shows definite clearing, but a residual patch of consoli- 
dation is still present. Condition is that of a slowly resolving pneumonia. 

Ultimate Disposition: Returned to duty. 
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Fig. 4. Hilar Adenopathy. History and Clinical Features: Negro, male, aged twenty-two, in California 
Desert from July to November, 1943. Admitted in November with cough, chest pain, malaise, mild 
fever and erythema nodosum. Sedimentation rate 6i mm. Positive (1:100) skin test. Complement fixa- 
tion and precipitin tests were both positive. 

Roentgen findings : {A) November 16, 1943, shows a moderate lymphadenitis involving the right hilar 
nodes. In the lower axillary portion of the right pulmonary field, there is seen a hazy, irregular infiltration 
of slight density and about 1.5 cm. in diameter. {E) On November 29, ,1943, about three weeks later, 
there is seen beginning resolution of the right hilar enlargem»ent. The slight density at the peripheral 
portion of the lower right pulmonary field is still present. 

Ultimate Disposition: Returned to duty. 


extent and severity of the disease, there tion may closely resemble the effusion of 
may be gradual clearing (Fig. 4); or per- tuberculous etiology in both character and 
sistence of an enlarged, fibrotic and dis- course. It may clear after a relatively short 
torted hilum may be observed over several interval or may continue for a prolonged 
months (Fig. 5). This latter form may period. Pleural effusion was noted in 3 of 
simulate the lymphoblastoma, the hilar our cases as an accompanying manifesta- 
form of bronchogenic carcinoma, sarcoido- tion to a parenchymal initial focus. These 
sis and hilar tuberculosis. effusions cleared rapidly and completely 


Pleural Effusion. The pleural inflamma- 



(Fig. 6). 


Fig. 5. Hilar Adenopathy ; Associated Perilronchial 
Infiltration. History and Clinical Features: Negro, 
male, aged forty-seven; in Southern California 
Desert from July to December, 1943. Admitted 
December 20, 1943, with cough, fever, chest 
pain. Sedimentation rate 47 mm. Eosinophiles 2^ 
per cent. Positive Coccidioides (l:ioo) skin test. 
Complement fixation and precipitin tests were 
both strongly positive. 

Roentgen Findings: January 28, 1944, shows 
severe right hilar lymphadenitis v/ith associated 
peribronchial parahilar and basal infiltration. 
Slight peribronchial infiltration, left base. On 
February 26, I944, about one month later, there 
was practically no change in the previously de- 
scribed appearances. 
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Formaiion. Cavities were noted in 
3 of our cases. In 2 cases^ the significant 
feature was the subsequent clearing after 
about a period of a month. The cavities 
were both thin walled and showed as- 
sociated peripheral parenchymal reaction. 
In 1 case, which is described later in detail, 
a large cavity was surrounded by pneu- 
monic consolidation and was considered to 
be primarily of tuberculous etiology. Em- 


are to be considered as representing the 
mild or moderate roentgen form of this 
disease since, in most instances, resolution 
takes place within a period of about six to 
eight weeks and usually leaves but slight 
residuum. However, the possibility of gen- 
eralized dissemination must always be con- 
sidered, especially in these primary stage 
lesions which fail to clear and which assume 
a protracted course. Smith^^ describes such 



Fig. 6. Tkis c^se rcpnsciUs a Sicteetice of puhnonary infiltration', pleural efiusion and a.Vtty fomi^tioti. History 
and Clinical Features: Nesro, mrJe, ased thirty-eight, in Southern California Desert from July until 
December, 194J, with cough, fever, chest pain. Sedimentation rate 55 mm. Positive Coccidioides (i :ioo) 
skin test. Complement fixation and precipitin tests were both strongly positive. 

Roentgen findings: On December -i, 1943, a i -5 cm. nodule was observed at the base of the nght upper 
lobe. The risht hilum was mildlv accentuated. The trans%'erse interlobar fissure was thickened, 
Tanuarj- 15, 1944, shows a pleural efuision at the right base. .4 2 cm. cavin' is seen in the region of the 
right mideye lobe. FoUow up ftlrr.s showed progress of the effusion. {B) Februarj 14, 19443 parti*, 

resolution of the previously described inflammatory processes. The right-sided pleura.1 effusion s o\%s 
noticeable clearins. Residual pleurisy is still present. The nodule at the base of the nght upper o e is 
still seen. The previoiislv described cavin* is no longer prominent. There is an associated pen rone la 
thickening at the right base. 


pbysematous blebs and lung abscess may 
give similar appearances and necessitate 
ditrerentiation from cavities in this disease. 
The coccidioidomycotic cavity is usually 
difterenciated from its tuberculous counter- 
part by persistently negative sputa on re- 
peated examinations. 

Although the extent and distribution of 
the preceding roentgen appearances are 
rather widespread and are out of proportion 
to the mildness of the clinical course, they 


a picture in 2 Filipino patients. In both 
cases, the disease progressed to coccidioidal 
dissemination. In each, the course vas 
rapidly fulminating and fatal. 

The roentgenological groups may fre- 
quentlv appear in combined form. iSodula- 
tion, exudation, pleural effusion and cavita- 
tion mav all be present during the course of 
the primar}' disease and may produce a 
rather bizarre pulmonary picture. How- 
ever, the individual factors contributing to 
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the combined pathological picture may 
easily be discerned on the roentgen exami- 
nation. Although such nodular lesions, 
exudative and interstitial inflammations 
are characteristic of a multiplicity of pul- 
monary conditions, when a positive history 
is obtained with the previously described 
characteristic findings, an early roentgen 
diagnosis of primary pulmonary coccidi- 
oidomycosis is made plausible. 

Bilateral Nodular {Local) Dissemination. 
Twelve patients in this series had in com- 
mon this rather severe and extensive form 
of pulmonary involvement. It is notable 
that, of these 12 cases, 8 were Negroes. All 
8 came from the same locality in the 
Southern California Desert and had been 
on duty approximately the same length of 
time, a period of about five months. 

Characteristically in all of these cases, 
the roentgen examination showed a wide- 
spread distri*- ' non of nodular type lesions 
throughout the parenchyma of both lungs. , 
This distribution appeared to be of a local 
disseminated ^ype. The individual nodules 
were of similar size in some cases, and 
varied in size from about 5 mm. to 2.5 cm. 
in others. They were frequently sharply 
circumscribed in outline, closely resembling 
metastatic carcinoma, or were possessed of 
indefinite and feathery edges, then simu- 
lating bronchopneumonia. In this latter 
form, the margins of these lesions appeared 
to merge with the surrounding pulmonary 
parenchyma, which in turn showed areas of 
mottling and haziness due to bronchovascu- 
lar infiltration. This form, because of the 
greater tendency to pneumonic consolida- 
tion, indicated a more severe prognosis. 
The nodules were usually seen disposed in 
relation to the tracheobronchial tree, being 
more numerous near the hilum and at the 
lower third of the pulmonary field, where 
they appeared to radiate off the main 
branches like clusters of grapes. Very 
frequently hilar lymphadenopathy, peri- 
bronchial infiltrations and parenchymal 
consolidations were associated, and these 
ppearances also contributed to the impres- 
sion of a more severe prognosis for these 


cases. These typical nodular, bilateral in- 
filtrations were seen in 20 per cent of the 
total number of cases. 

This^ roentgen form may begin to show 
resolution within several weeks. However, 
when the infiltrations change slightly on 
serial studies, the progress from this condi- 
tion to the granulomatous stage may fol- 
low either suddenly and violently, mani- 
festing a short course or may take place 
slowly and perniciously over a long period 
of time. 

In none of these 1 2 cases were any extra- 
pulmonary manifestations noted, such as 
cutaneous, osseous or meningeal lesions. The 
absence of these manifestations, the rela- 
tively short duration of the disease, the 
presence of these nodules throughout the 
pulmonary fields apparently by a process 
of local extension rather than by hematog- 
enous spread, all appeared to indicate 
that these patients were being observed in 
the primary stage of coccidioidomycosis 
rather than in the chronic or generally dis- 
seminated stage. It is notable that the dis- 
tribution and persistence of these lesions 
are not only of roentgen diagnostic value 
in that these appearances may be con- 
sistent with this early and severe stage of 
the disease, but they are furthermore 
of considerable importance in that they 
modify the prognosis accordingly. 

Fundamentally, however, as has been 
indicated in the consideration of the milder 
roentgen groups, the prognosis must be 
based on the established balance between 
the quality of the seed and the character of 
the soil. The roentgenological appearances, 
the erythema nodosum and the positive 
skin test all reflect the state of the patient’s 
immunity and resistance. It is occasionally 
seen that a mild pulmonary lesion pro- 
gresses to a fulminating generalized coc- 
cidioidal dissemination within a few weeks 
in a sufficiently susceptible individual. On 
the other hand, this severe, bilateral, dis- 
seminated type may clear fairly rapidly in 
another individual who may have sufficient 
immunity to localize or wall off the infec- 
tion. 


VoL. 56, No. a 


Primary Pulmonary Coccidioidomycosis 


149 


The following case histories illustrate 
these conclusions and demonstrate the 
roentgenological character and course of 
this severe form of primary coccidioido- 
mycosis. The first case in this group is an 
example of the bilateral, nodular, locally 
disseminated process, which has become 


bases. On January 24, 1944, about five weeks 
later (Fig. 7B), partial resolution of these 
nodular areas had taken place; the lesions were 
now of smaller size and of linear shape. The 
hospital to which patient was later referred re- 
ported: “At present time, February, 1944, 
x-ray shows faint opacities well on way to 
resolution. Duty .in ten days.” 



Fig. 7. Bilateral {locally) disseminated type of primary coccidioidomycosis. Case i. {A) December 20, 1943. 
Bilateral and multiple infiltrations throughout both pulmonary fields. The nodules are sharply circum- 
scribed and appear to be well walled off. ( 5 ) January 24, 1944. Five weeks later. There is now partial 
resolution of the previously noted lesions. The nodules are of much smaller size and linear shape. 


well walled off and which shows adequate 
resolution of these multiple lesions in a 
period of about five weeks. 

Case i. Negro, male, aged twenty-six; 
stationed in the Southern California Desert 
from June to December, 1942. Admitted on 
December 27 with cough, chest pain, malaise 
and mild fever. Eosinophiles 4 per cent, sedi- 
mentation rate 20 mm. per hour. Coccidioldin 
skin test (I'.ioo) was positive. Complement 
fixation test on January 4, 1944, was positive; 
dilutions 1:2, 1:4, i;8 \vere all 4^-. Precipitin 
test w’as positive; dilutions i :2, i ; 10, i :40 were 
all 4-{-* 

Roentgen Findings. Examination on Decem- 
ber 20, 1943 (Fig. 7.4) showed both pulmonary 
fields to be occupied by multiple, nodular, 
sharply, circumscribed densities from apices to 


The following 2 cases represent the 
severest, most potentially fulminating, 
form of the primary stage of this disease. 
The nodular lesions here are of a soft and 
diffuse nature, and remain relatively un- 
changed on repeated examinations. The 
prognosis is consequently grave. Both of 
these patients are candidates for the chronic 
granulomatous stage, if they have not 
already progressed to this secondary state. 
No skin or^bone lesions were observed in 
this group. In Case iii the negative skin test 
corresponds with a negative tuberculin test 
in an overwhelming tuberculous infection. 
Roentgenologically, a parallel situation was 
observed in that the pulmonary lesions 
showed practically no change on serial 
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seven weeks. Furthermore, advanced right 
hilar adenopathy and confluent consolida- 
tion at the right base contributed to the 
severity of the disease. 

Case ii, Negro, male, aged twenty-one; in 
Southern California Desert from July until 
December, 1943. Admitted December 14, 1943, 
with cough, chest pain, anorexia and high fever. 
Skin test for Coccidioides (i ; 100) was positive. 


positive. The skin test for coccidioidomycosis 
was negative. 

Roentgen Findings. Roentgen examination on 
January 27, 1944, showed both pulmonary 
fields to be involved by small nodular densities, 
with irregular hazy borders, varying from 5 
mm. to 1.5 cm. in diameter. There was con- 
fluence of these nodules into a consolidated area 
in the right lower pulmonary, field. An as- 
sociated advanced right hilar adenopathy was 
present (Fig, %B). The hospital to which the 
patient was later referred reported as follows: 



Fig. 8. Bilateral {locally) disseminated type oj primary coccidioidomycosis; 7nost fulmmating form; prognosis 
poor. 

{A) Case ii. Both pulmonary fields are seen to be involved by multiple nodular lesions. The hazy and 
fuzzy edges indicate absence of a walling off process. There is marked surrounding inflammatory reaction, 
(B) Case in. Both pulmonary fields are involved by small, irregular nodular densities. There is con- 
fluence of these nodules into an area of consolidation at the right base. Note the severe right hilar lymph- 
adenopathy. 


Sedimentation rate 32 mm. White blood count 
18,000; eosinophiles 13 per cent. Complement 
fixation test on December 30, 1943, was 4-f- in 
dilutions of i :2 and i .'4. The precipitin test was 
positive, 

Roentgen Findings. Examination on Decem- 
ber 14, 1943, showed both pulmonary fields to 
be involved by multiple, nodular lesions with 
fuzzy and hazy irregular edges. The intervening 
parenchyma showed associated infiltrative 
changes (Fig. ^A). 

Case hi. Negro, male, aged twenty-six; in 
Southern California from June to December, 
1943. Admitted December, 1943, w'ith cough, 
chest pain, moderate fever. Precipitin test tvas 


'‘The x-ray film on March ii, 1944, showed 
many bilateral opacities which were large and 
fluffy in appearance.” 

The next case demonstrates how a mem- 
ber of this latter group with a roent- 
genological picture similar to that seen in 
Cases II and iii may go on to rapidly ful- 
minating and fatal miliary dissemination. 
The negative skin test probably indicated 
overwhelming infection. 

Case iv*. Negro, male, aged twenty-seven, 
was inducted into the United Stares Army in 


' Courtesy Capt.i!n Doralti Kent. 
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Fig. 9. Case iv. (//) January 6, 
1944. Multiple, bilateral pulmo- 
nary dissemination and conflu- 
ent consolidation involving in- 
ner and middle thirds of both 
pulmonary fields. ( 5 ) January 
22, 1944. Two and a half 
weeks later. Massive infiltra- 
tion and consolidation through- 
out both pulmonary fields. 
Multiple tiny military cavities 
are distributed throughout the 
lungs. (C) Section of pulmo- 
nary tissue. Note the presence 


of the pale gray nodules and the multiple small cavities. Smears of material from the pulmonary cavities 
showed spores of Coccidioides immitis. 


July, 1942. Patient was a native of North 
Carolina. Previous occupation tvas that of a 
sawMuill worker. Previous family and personal 
histories were essentially negative. The patient 
had never previously been in California, New 
Mexico or Arizona. He first arrived in the 
Southern California Desert in July, 1943. 

In the latter part of December, 1943, patient 
developed a cold with a grippe-like onset; he 
had a mild cough, substernal pain and fever. He 
was admitted to an evacuation hospital where 
a chest roentgenogram taken on December 27, 
I943 j showed “dense and fuzzy mottled in- 
filtrations throughout both lungs.” The clinical 
examination showed moist rales and increased 
breath sounds at both pulmonary bases. Tem- 
perature on admission 100.8° F., pulse 100, 
respiration 22. The examination was otherwise 


essentially negative. 

Admitted to this hospital on January 5, 
1944, because of continued fever. The coc- 
cidioidin skin test (1:100) was negative and 
remained so throughout the course. The com- 
plement fixation test was strongly positive in 
all dilutions. The precipitin test was strongly 
positive. Leukocyte count n,ooo, with 87 per 
cent polymorphonuclears and i per cent eosino- 
philes; sedimentation 36 mm. Sputum was 
negative for tubercle bacilli and for coccidioidal 
spores. 

Roentgen Examination on January 6, 1944 
(Fig. 9/^) shows an' involvement of both pul- 
monary fields by multiple and nodular irregular 
densities. This process was as prominent in the 
remainder of the lung fields as in the apices and 
demonstrated no change as compared to pre- 
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vious roentgenogram of December 7, 1943. 
These nodular lesions were associated with sur- 
rounding areas of parenchymal infiltrations, 
especially in the regions of the inner and middle 
third of the pulmonary fields. 

Clinical Course. The patient, on January 9, 
1944, began to show a spiking temperature, 
which reached 103° F. in the afternoons, to- 
gether with corresponding elevation of the 
pulse and respiratory rate. On January 20, 
clinical evidence of bronchopneumonia was ob- 
served. On January 21, sulfadiazine was started. 
On January 22, pneumococci were found in the 
sputum. In spite of vigorous supportive treat- 
ment, the patient’s course was rapidly retro- 
gressive and he died on January 23, 1944. 
Roentgen examination (Fig. ^E) January 22, 
about twelve hours prior to death revealed 
that practically the entire parenchyma was in- 
volved by a massively disseminated infiltrative 
process, with patchy areas of consolidation and 
with the presence of numerous tiny cavities of 
generalized distribution. 

Pathological Findings (First Lieutenant W. 
B, Chamberlin, Jr., M.C.). Lungs: The pleurae 
were everywhere slightly thickened and rough- 
ened by fibrous adhesions. Scattered regularly 
throughout all lobes were a moderate number 
of roughly rounded cavities having an average 
diameter of approximately i cm. and not ex- 
ceeding 15 mm. in diameter. These had a thin 
firm wall and were filled with pus and caseous 
material. Definite communication of some of 
them with smaller bronchi was noted. The lung 
tissue throughout was more firm than normal 
and only small portions of crepitant lung tissue 
were observed. Besides the cavities, moderate 
numbers of pale gray nodules i to 2 mm. in 
diameter were scattered throughout the lungs 
(Fig. 9C). 

The pulmonary arteries and veins were nor- 
mally patent and thin walled. The trachea and 
bronchi w’ere partially filled with pus and 
caseous material- The mucosa of the trachea 
and main bronchi was smooth and glistening 
and showed no areas of ulceration. There was 
fusiform dilatation of some of the smaller 
bronchi in the vicinity of the cavities- Some of 
the smaller bronchi had granular mucosae. 

The bronchopulmonary and mediastinal 
lymph nodes were all moderately enlarged, at- 
taining a maximum diameter of 3 cm. They 
sectioned with ease, revealing mottled black, 
gray and white cut surfaces. Numerous pale 


yellow nodules were seen in some of them. No 
primary tuberculous complex was identified. 

Microscopic Findings. There was moderate 
hyperemia. The alveolar walls were thickened 
and the alveoli were filled with fibrin in which 
pus cells and mononuclear cells were seen. Or- 
ganization of this exudate was evident in many 
places. A MacCallum stain showed no definite 
bacteria. Focally, there were small to large 
areas of necrosis surrounded by a border of 
granulation tissue in which Langhans’ giant 
cells were seen. In the necrotic areas were 
many spores with double contoured capsules, 
morphologically identical with the spores of 
Coccidioides immitis. These spores were better 
seen in the bacterial stain. One section which 
included the wall of a large bronchus showed 
lymphocytic, plasma cell and pus cell infiltra- 
tion of the mucosa and lamina propria. 

A frozen section of mediastinal lymph node 
revealed spores of Coccidioides immitis as did 
smears of the material from the pulmonary 
cavities. 

Associated Findings. Military coccidioido- 
mycosis of spleen and mediastinal lymph nodes, 
liver and kidneys. Chronic obliterative peri- 
tonitis. 

This last case illustrates an unusual 
combination of reinfection tuberculosis and 
coccidioidomycosis. The outstanding fea- 
tures in this case are the following: The 
presence of acid-fast bacilli and spores of 
Coccidioides immitis in the sputum; the 
negative coccidioides and tuberculin cuta- 
neous tests and completely negative com- 
plement fixation and precipitin serological 
tests — all indicating a severe pulmonary 
invasion. 

Case v. Mexican, male, aged thirty, native 
of San Fernando, Mexico. Entered military 
service in January, 1943. Previous personal and 
family history was essentially negative. Hos- 
pitalized at a previous installation for seventeen 
days in November, 1943, because of fever. No 
diagnosis established. Admitted to another 
hospital on March 9, 1944; complaining of pain 
in the abdomen for four months, chest pain, 
weight loss of 20 pounds, and night sweats. 
Diagnosis of pulmonary tuberculosis was made 
here- 

.Admitted to this hospital on March 25, 1944# 
complaining of cough and chest pain. Physical 
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- - T. rnm chows in area of pneumonic consolidation involving 

Fig. 10. Case v. (^) March 05,1944. Roentgenogrmn ^ diameter. Bronchopneumomc 

the right upper lobe, in the J * later there is an extensive spread throughout the 

infiltration is present at;the right base. ( 5 ) ‘ consolidated lung tissue extending out from 

pulmonary fields. (C) Section of described cavity. Small nodules are d.stnbuted 

die right hilum. The central portion shows the prei lousli descr 

throuehout the remainder of the section. 

een,p=.a»re. .03.8- F ; pulse ,oj 

respiration, 24; blood pressure, 90/60. Physical “^^^j^-H^J^^Jidation in the right upper lobe 

signs of consolidation in right upper lobe, rest cavitv 2.5 cm. in diameter m the central 

ofphysical examination negative. lutti a ca . 
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portion. There is associated bronchopneumonic 
type infiltration at the right base. 

Follow-up roentgen examination on March 
30 and April i, 1944, showed rapid progress 
with extensive miliary type spread throughout 
both lungs (Fig. 10^8). 

Laboratory Findings. Erythrocytes, 4,300,000; 
hemoglobin, 85 per cent; leukocytes, 7,250, 
with 80 per cent polymorphonuclears, 18 per 
cent lymphocytes, and 2 per cent eosinophiles; 
Kahn reaction, negative; sedimentation rate, 
34; hematocrit, 33; corrected rate, 13. 

Skin Tests. Coccidioidin 1:100 negative; 
tuberculin i : 1000 negative. 

Sputum showed acid fast bacilli and spores 
of Coccidioides immitis. 

Complement fixation and precipitin reactions 
completely negative. 

Hospital Course. Patient had a spiking tem- 
perature as high as 104.3° F., pulse up to 160 
and respirations up to 80; chills and profuse 
sweating. He was given a 500 cc. blood trans- 
fusion on April i, 1944. He was kept in an 
oxygen tent after March 29, 1944, but despite 
this he became progressively worse and died on 
April 3, 19^. ^ 

Pathological Findings (First Lieutenant W. 
•. Chamberlin, Jr. M.C.). Lungs (Fig. loC): 
c pleura over the right upper lobe was 
lened with fibrinous adhesions, but else- 
.'here the pleurae were thin. Pushing the 
pleura up everywhere in both lungs were nu- 
merous pale gray to pale yellow nodules having 
an average diameter of 2 mm. These were in 
places confluent. Crepitation was everywhere 
reduced and the cut surfaces were studded 
everyAvhere with nodules similar to those seen 
under the pleura. Extending laterally from the 
right hilum was a band of consolidated lung 
tissue having pale yellow cut surfaces. This 
zone of involvement embraced the lower por- 
tions of the right upper lobe and right middle 
lobe and had an average width of 5 to 6 cm. In 
the center of this zone was a roughly oval cavity 
3 cm. in maximum diameter filled with pus. It 
had roughened soft friable walls. Throughout 
this consolidated zone were many places where 
caseous material could be scraped out. In the 
left lower lobe adjacent to the bronchus w’as a 
firm pale yellow round mass i cm. in diameter. 
The trachea, bronchi and pulmonar>^ vessels 
were of average caliber with thin glistening 
linings. The bronchopulmonar)' and mediasti- 
nal lymph nodes were slightly enlarged but 


soft. They sectioned with ease revealing black 
cut surfaces mottled with pale gray. 

Direct smears of the material from the cavity 
in the upper lobe of the right lung and from the 
nodules in the left lung revealed numerous 
spores of Coccidioides immitis. 

Final Pathological Findings, (i) Acute ulcera- 
tive pulmonary coccidioidomycosis and tuber- 
culosis, right upper lobe; (2) miliary coccidioido- 
mycosis of the lungs; (3) acute fibrinous 
pleuritis, right. Associated findings were miliary 
coccidioidomycosis of spleen, lymph nodes, 
liver, and right kidney. 

SUMMARY AND CONCLUSIONS 

1. A series of 6o cases of primary coc- 
cidioidomycosis is presented, 6 proved by 
the isolation of the causative organism 
and 54 presumptive cases on the basis of 
clinical and laboratory findings. 

2. The characteristic roentgenological 
manifestations, as observed in this series, 
are classified. A subgroup of I2 cases, 
representing an unusually widespread bi- 
lateral and severe locally disseminated 
form of the primary disease, is emphasized. 

3. A relation between the inherent 
resistance of the host and the extent, 
severity and course of the pulmonary 
manifestations is indicated. Where the 
natural immunity is low, as is seen in the 
dark-skinned races, the disease may as- 
sume its most fulminating form and rapidly ' 
progress to generalized coccidioidal dis- 
semination. 

4. The pathological findings in 2 cases 
which came to autopsy are presented. Cor- 
relation of these with the roentgen ap- 
pearances is demonstrated. The first case is 
an example of a generalized, fulminating, 
miliary coccidioidomycotic process which 
was superimposed upon the bilateral, 
multiple and severe form of primary pul- 
monary coccidioidomycosis. The second 
case is an unusual example of a combina- 
tion of active tuberculosis and coccidioido- 
mycosis. 

Max Rakofsky, M.D. 

36 Attorney St. 

New York 2, N. Y. 
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INTERLOBAR EMPYEMA* 

By LIEUTENANT COLONEL JOSEPH LEVITIN 

MEDICAL CORPS, ARMY OF THE UNITED STATES 


V^ITH recent progress in the field of 
chemotherapy and the advent of 
penicillin in the treatment of infections, 
pulmonary complications are of less fre- 
quency and are not anticipated. As a result, 
the earlier work in the diagnosis of inter- 
lobar empyema (Clairmont,^ Dieulafoy^) 
has almost been forgotten, and the diag- 
nosis is established late or not at all. Roent- 
genology has so greatly facilitated the 
diagnosis of diseases of the chest that there 
has been a tendency to neglect, to a certain 
extent, the history and physical examina- 
tion. This has been a disadvantage in the 
diagnosis of interlobar empyema, for the 
roentgen findings, though they may be 
highly suggestive, often do not give suffi- 
cient data to make such a diagnosis. The 
roentgen findings must be correlated with 
the history, the chain of events and the 
symptoms of the patient. 

Interlobar empyema is a collection of pus 
in the interlobar fissure. These fissures lie 
between the lobes of the lung and connect 
freely with the pleural cavity. If adhesions 
unite the edge of the fissures we have a 
closed sac with retention of fluid, resulting 
in an encapsulated pleurisy. The sac itself 
may be divided by adhesions into multiple 
sacs and we may have only partial collec- 
tions of fluid. This, of course, would make 
the roentgenological diagnosis more diffi- 
cult. 

The anatomy and the situation of the 
fissures has been well studied (Levitin'’) 
(Fig. i-i i). The main fissure starts at about 
the level of the fourth rib posteriorly and 
courses obliquely forward. At the level of 
the hilum on the right side another fissure 
extends horizontally forward, dividing the 
riirht superior lobe into an upper and a 
middle portion. The appearance of the fis- 
sures, as seen on the roentgenogram, has 


been studied and described (Levitin and 
Brunn”). The situation of the fluid alters 
the true anatomic direction of the fissures 
in their true anatomic location. Previous 
chest pathology, such as adhesions or 
atelectasis, also alters the position of the 
fissure on the roentgenogram. 

For a roentgen diagnosis of an interlobar 
effusion, anteroposterior and lateral views 
should be taken. Oblique views are in favor 
by the cardiologist to study enlargement of 
the auricles. It is also desired by the 
phthisiologist to demonstrate the presence 
of tracheobronchial glands. Oblique views 
are not satisfactory in the diagnosis of in- 
terlobar effusions. Except for the fissure be- 
tween the right upper and middle lobes, 
oblique views cannot differentiate fluid in 
the interlobar fissures from partially con- 
solidated lung (Fig. i-ii). 

An interlobar aseptic effusion cannot be 
differentiated on the roentgenogram from 
an interlobar empyema. Pus does not cast 
a different shadow on the film from an 
aseptic effusion. Once the location of the 
shadow is established on the roentgenogram 
in the interlobar fissure, the history and 
physical findings must be carefully corre- 
lated to establish a diagnosis of empyema 
rather than an aseptic effusion. 

DIAGNOSIS OF INTERLOBAR EMPYEMA 

The symptoms of the onset of an inter- 
lobar empyema are the same as those of 
pneumonia and pleural effusion with pain 
on the affected side, fever and cough. There 
is a difference in the amount of dyspnea, 
which is not so marked with fluid lying in 
the free pleural cavity as when it is en- 
capsulated between the lobes of the lung or 
between the lobes and diaphragm. After a 
few days of cough and fever the character- 
istic crepitant rfiles, tubular breathing and 


* This article is based on material collected from the Department of Roentgenology, Mount Zion Hospital, San Francisco, before 
entering military service. 
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Fig. I. The right upper lobe.* 


* The anteroposterior and lateral diagrammatic views of the lobes of the lung and interlobar fissures in 
permission from Radiology, 1935, sy, 6ti-6So. 


the figures are reproduced by 




rusty sputum of pneumonia are not found. 
There is a relative absence of physical signs 
as a healthy lung may surround the encap- 
sulated pus. We may find a zone of dullness 
and tubular breathing from engorgement of 
the parts contiguous to the fissure, if it 
should lie close to the pleural surface. It is 
at this stage that a roentgen examination of 
the chest is so important, as it will demon- 
strate an area of density localized to the 
interlobar space. Hemoptysis has been 
noted, which may lead one to suspect a 
tuberculosis. This hemopytsis is due to 
ulceration of the walls of the interlobar 
space. 

An important finding is the character of 
the sputum. Sputum is brought up late in 
the disease and is foul, containing consider- 
able pus. It results from rupture of tlie en- 
capsulated empyema into a bronchus. It is 
similar to the sputum in a lung abscess. 
The sputum can be predicted from one to 



several days in advance, before its evacua- 
tion, by the occurrence of a fetid breath. 
This is explained by escape of the fetid 
odors through small fissures developing be- 
tween the interlobar space and the smaller 
bronchioles not large enough to allow the 
evacuation of the pus. The mode of expec- 
toration of the pus is very characteristic of 
the disease. The patient is seized with a 
sudden fit of coughing and acute dyspnea 
followed by evacuation of purulent sputum 
which may be in large amounts. It is this 
purulent sputum which has given rise to 
the erroneous diagnosis of lung abscess. 
The history of fever, dyspnea, fetid breath 
and foul sputum, coupled with a roentgen 
diagnosis of interlobar effusion, establishes 
a diagnosis of an interlobar empyema. 

TREATMENT 

It is unusual for the encapsulated empy- 
ema to completely evacuate itself. Spon- 




Fig. 2. The right middle lobe. 
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Fig. j . The right Jower lobe. 


taneous evacuation should not be awaited 
as it implies the presence of bronchial 
fistulas and lung destruction. When the 
diagnosis is established surgery is indicated. 

CAUSES 

The causes of interlobar empyema are as 
follows : 

1. Pneumonia. 

2. Metastatic blood or lymphatic borne 
’infection. 

3. Direct trauma. 

4. Lung abscess. 

5. Primary infection. 

1. Pneumonia is the etiologic factor in 
about 75 per cent of cases. Oftentimes the 
interlobar empyema is not recognized clini- 
cally and may be considered an unresolved 
pneumonia. 

2. Metastatic Blood or Lymphatic Borne 
Infection. Septic thrombi may be carried by 
the blood stream from distant foci such as 
a purulent appendicitis, thrombophlebitis, 
and so forth, and lodge in that part of the 



lung neighboring a fissure and cause an in- 
terlobar empyema. Clairmont described 3 
such cases, i following a furuncle of the 
neck, a second from a thrombosis of the left 
saphenous vein followed by infarcts in both 
lungs and a third case followed a resection 
of the stomach for carcinoma. Roentgeno- 
grams of the chest in all 3 cases showed an 
interlobar effusion, and at operation an 
interlobar empyema was found. 

The lymphatics can also carry infection 
directly into the lung and interlobar fissure. 
The lymphatic communications between 
the hilar glands to the lymphatics of the 
fissures are well known. Not as commonly 
appreciated is the communication between 
lymphatics of the abdomen and chest. Em- 
pyema following acute appendicitis was so 
frequent in past years that it had its own 
term and was known as appendicular 
pleurisy (Dieulafoy). The literature in 
those days had frequent mention of inter- 
lobar empyema following abdominal sur- 
gery. Such transportation of infection is 



Fig. 4. The left upper lobe. 
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Fig. 5. The left lower lobe. 


not so frequent today because the diagnosis 
of acute appendicitis is made earlier and 
the appendix is removed before complica- 
tions develop. 

Clairmpnt described 3 cases of lymphatic 
borne interlobar empyema following ab- 
dominal surgery. One followed eight days 
after an operation for a purulent appendi- 
ceal abscess with peritonitis. The second 
case had an operation for perforated duo- 
denal ulcer, which was followed by a sub- 
phrenic abscess, gangrene of the right lower 
lobe and interlobar empyema. The third 
case was a resection for a duodenal ulcer. 
All-3 cases had the diagnosis of interlobar 
empyema confirmed at operation. He con- 
cluded from these 3 cases that an infection 
starting in the subhepatic space may jump 
over the subphrenic space and be carried 
by the lymphatics into the interlobar fis- 
sure. Another case occurring at Mount Zion 
Hospital also demonstrated tlie transporta- 
tion of infection through the intact dia- 
phragm. This patient had a ruptured 



appendix and peritonitis. On the thirtieth 
postoperative day he showed clinical and 
roentgen evidence of subdiaphragmatic ab- 
scess. Four days later he had effusion in the 
right pleural cavity and between the right 
upper and middle lobes. Foul pus was re- 
moved by thoracentesis. The same type of 
organism, B. coH, cultured from the peri- 
tonitis at time of operation, was found in 
the pus from the chest. In spite of operative 
and supportive treatment he died. Post- 
mortem examination of the diaphragm 
showed it to be intact, no evidence of an 
ulceration, thick old adhesions on the peri- 
toneal side in the region of the subphrenic 
abscess and adhesions, not so old, on the 
pleural side. Stained section of the muscle 
of the diaphragm showed B. coH within the 
fibers. 

MacCallum' demonstrated the manner 
by which materials are transported through 
the diaphragm from the peritoneum into 
the pleural cavity by study of the anatomy 
of the tissues which separate the lumen of 



Fig. 6. The fissure betw'een the right upper and right lower lobe. 


i6o 


Joseph Levitin 


August, 1946 



* * sibt ikttTltr :Jlrht petterUr 


Fig. 7. The fissure between the right upper and right middle lobe. 

the lymphatic channels from the cavity of The lymphatic borne pleural complica- 
the peritoneum. He found the lymphatics tion from infections in the abdomen occurs 
on the pleural surfaces of the diaphragm to from about the seventh to the twentieth 
anastomose abundantly, forming a network day after the onset of the infection. It is 
over the whole surface. On the peritoneal preceded by pain in the right hypochon- 
surface of the diaphragm the lymphatics lie drium radiating to the shoulder, as a result 
in spaces between connective tissue fibers of infection either in the liver or subphrenic 
and are separated from the peritoneal cav- space. Pleurisy follows and there may be 
ity by a thin layer of tissue. These thin considerable effusion. The fever may be 
areas are the site for entrance of materials variable, but there is dyspnea, toxicity, loss 
from the peritoneum. They are in the shape of strength and a weak pulse. A pneumo- 
of sacs or lacunae which are absorbing thorax may be present from the putrefac- 
terminals of the diaphragmatic lymphatics tive organisms and does not necessarily in- 
and are separated from the peritoneal dicate connection with a major bronchus, 
cavity by loosely woven connective tissue The course may be very rapid or there may 
and the peritoneal epithelium. Absorption be an encapsulation either in the pleural 
of the granular material was brought about cavity or the interlobar fissure followed by 
by phagocytosis. The peritoneum is not expectoration of pus and symptoms as 
part of the lymphatic system and nowhere enumerated above. 

do the cells of each merge. It is possible to C/tes/ W ound. 

trace injected material from the sacs into After a chest wound an interlobar effusion 
the anastomosing trunks of the pleural net- may develop which is in the nature of a 
work, then into efferent trunks and on into serous or purulent exudate and is the result 
the mediastinal lymph glands. of direct trauma to the pleura or lung. 



Fig. 8. The fissure surrounding the right upper lobe (upper and middle lobe 
anteriorly and upper and lower lobe posteriorly). 
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Clairmont described a case of gun shot 
wound followed by subphrenic abscess and 
interlobar empyema. Straus® reported a 
case three weeks after an injury from a 
knife wound in the chest. An empyema was 
found and drained, with recovery. 

4. Interlobar Effusion Associated with 
Lung Abscess, Lung abscess is far more fre- 
quent than interlobar empyema and an 
empyema in often incorrectly diagnosed 
when an abscess is present. The abscess 
cavity may rupture into the interlobar 
space and give rise to an interlobar empy- 
ema, or the reverse may be true — an inter- 
lobar empyema may rupture into the lung 
and give an adjacent lung abscess. Cases of 
interlobar empyema caused by a lung ab- 
scess have been reported by Weinberg,^® 
Lilienthal,® Donzelot and Iselin,® Tixier and 
de Seze.® 

5. Primary Injection. Not all cases of 
interlobar empyema give a preceding his- 
tory of pneumonia, distant infection or 
trauma. Dieulafoy suggested the possibility 
that an interlobar empyema may be a 
primary infection, just as we have a pri- 
mary peritonitis, pleurisy or meningitis. 

CONCLUSION 

1. Interlobar empyema has a definite 
clinical syndrome. It is a complication 
which may follow 

a. Pneumonia. 

b. Metastatic infections carried by blood 
stream or lymphatics. 

c. Lung abscess. 

d. Trauma. 

e. Occur as a primary infection. 

2. The characteristic history is pain on 
the affected side, fever, cough and dyspnea. 
The sputum is the most important finding 
which is foul, and simulates a lung abscess. 
The expectoration of sputum is preceded 
by fetid breath. The sputum occurs later in 


the disease and indicates rupture of the 
empyema into a bronchus. 

3. Roentgen examination is the most im- 
portant single aid in diagnosis. Proper ex- 
amination in the anteroposterior and lateral 
views will localize the abnormal density 
into the interlobar fissure. Roentgen exami- 
nation cannot differentiate the aseptic from 
septic fluid. 

4. Treatment of an interlobar empyema 
is surgical. 

516 Sutter St. 

San Francisco 1, California 
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MULTIPLE FRACTURES IN THE LONG BONES OF 
INFANTS SUFFERING FROM CHRONIC 
SUBDURAL HEMATOMA* 

By JOHN CAFFEY, M.D. 

XEW YORK CITY 


"CpRACTURES of the cranium are not 

infrequently associated with infantile 
subdural hematoma but fractures in the 
long bones have rarely been reported as 
complications of this intracranial lesion. 
An old fracture of the radius is mentioned 
by -Sherwood^ in his fifth case. Ingraham 
and Heyl- demonstrated greenstick frac- 
tures roentgenographically in the radiuses 
and ulnas of both forearms of one infant 
(Case 4) in whom there were neither clinical 
signs of fracture nor history of injury. Dr. 
Ingraham has written me that in his ex- 
tensive experience with more than 100 
cases of infantile subdural hematoma, frac- 
tures were also found in the humerus of one 
patient; in the femur of another; and in six 
ribs of a third.^ 

For many years we have been puzzled by 
the roentgen disclosure of fresh, healing 
and healed multiple fractures in the long 
bones of infants whose principal disease 
was chronic subdural hematoma. The sub- 
ject of this paper is the description of 6 
such patients who exhibited 23 fractures 
and 4 contusions of the long bones. In not a 
single case was there a history of injury to 
which the skeletal lesions could reasonably 
be attributed and in no case was there 
clinical or roentgen evidence of generalized 
or localized skeletal disease which would 
predispose to pathological fractures. 

CASE REPORTS 

Case i. H. D., male, was born iSIarch 13, 
1925, after a normal gestation and labor; the 
birth weight was 85 pounds. He gained and de- 
veloped normally on a whole milk formula. 

A purulent discharge from the right ear be- 
gan at five months and continued for two 
months. At seven months there was a single 


con.\nilsion which lasted for one-half hour, after 
which the infant was weak and listless for three 
days and strabismus with stare developed. 
During this period fever was present and vomit- 
ing was frequent. The mother, who had been 
with the infant continuously, had not observed 
injury to the head or extremities. Physical 
examination disclosed a tense bulging anterior 
fontanel, internal strabismus and exaggerated 
deep reflexes. There were no signs of meningeal 
irritation. The bones of the left forearms were 
thickened to palpation and this finding raised 
the question of an old fracture with callus. 
Roentgenograms of the extremities were not 
made at this time. Forty-five cubic centimeters 
of cerebrospinal fluid were withdrawn from the 
lumbar subarachnoid space; the pressure was 
increased but the fluid was normal chemically 
and microscopically. Following lumbar punc- 
ture the signs and symptoms disappeared; the 
patient was sent home after three days with 
the diagnosis of hydrocephalus of unknown 
origin. 

Two weeks later the patient began to vomit 
and the bulge over the fontanel reappeared; 35 
cc. of lumbar cerebrospinal fluid were found to 
be crystal clear and normal microscopically 
and chemically. During the next five weeks 30 
to 40 cc. of normal cerebrospinal fluid were 
withdrawn during each of 12 lumbar punctures. 
At nine months of age subdural punctures 
yielded 25 cc. of bloody fluid from the right 
angle and 15 cc. from the left angle of the 
anterior fontanel. Roentgenograms of the skull 
after the injection of air into the subdural 
space demonstrated a large cavity which ex- 
tended over both cerebral hemispheres but 
which did not appear to communicate with the 
subarachnoid or ventricular spaces. The patient 
was discharged December 24 to spend the 
Christmas holiday at home. 

On December 28 the infant was re-admitted 
for further study and treatment. The four day 
soiourn at home had been uneventful and re- 


’ From the Department of Pediatrics, Collece of Physicians and Surgeons, Columbia University and the Babies Hospital m New 
York City. 
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examination showed that the fontanel was de- 
pressed and widely open. A weakness of the 
right side of the face was noticeable when the 
patient was crying. The therapeutic lumbar 
punctures and subdural punctures were dis- 
continued. On January 6, after nine days of 
continuous hospital residence, swelling of the 
right wrist was detected — slight dorsal swelling 
with ecchymosis and tenderness. No unusual 
trauma had been observed by any of the hospi- 
tal attendants. Roentgenograms showed a 


fed from a bottle until the eleventh month. Cod 
liver oil was given after the fifth month and 
ounces of orange juice were taken daily after 
the sixth month. Gain in weight was slow; at 
one year he weighed only 16 pounds. 

During the seventh month the gums became 
swollen and hemorrhagic. In the tenth month 
blood was found in vomitus and feces. At the 
same time bluish and black spots appeared on 
the skin of the face and arms. The patient is said 
to have taken i| ounces of orange juice daily 



Fig. I. Case i. Roentgenogram at nine months, two months after the onset of subdural hema- 
toma. {A) Fresh fracture of the right radius. {B) Old fracture of the left ulna. (C).Old fracture of 
the right femur with angular deformity. There are no roentgen signs of scurvy. The roentgen evi- 
dence suggests that the fractures are traumatic rather than pathological. 


fresh fracture of the right radius and old frac- 
tures of the left ulna and the right femur (Fig. 
i). The fractured bones were well developed and 
well mineralized; there were no roentgen signs 
of scurvy. The fractured radius healed promptly 
and at three and one-half years the patient ap- 
peared to be normal showing no sequels of the 
subdural hematoma or the multiple fractures. 

Case ii. J. M., a white male born after nor- 
mal gestation and labor on September ii, 1931, 
weighed 6^ pounds. Two blood transfusions 
were given during the neonatal period for the 
treatment of hemorrhagic disease of the newly 
bom. He was breast fed for one month and then 


during the three months prior to the onset of 
these hemorrhagic manifestations. 

A few weeks later during the tenth month the 
infant suddenly became cyanotic and rigid and 
remained so for one-half hour. Examination at 
this time in another hospital disclosed scattered 
petechiae in the oral mucous membrane and 
ecchymoses on the skin of the face, arms and 
trunk. 7 ’he left side of the face and the left arm 
were weak. Numerous hemorrhages were found 
in the ocular fundi. 7 ’he subdural space was 
aspirated through the left side of the anterior 
fontanel and yielded bloody fluid. At this time 
the clotting and bleeding times of the blood 
were normal and the blood platelets were nor- 
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mal in number. Hematuria was not demon- 
strated in several examinations of the urine. 
Roentgen examination of the extremities was 
said to have shown some osteoporosis but no 
changes diagnostic of scurvy and no fractures. 

After discharge from the first hospital con- 
\’ulsions recurred frequently at home, often 
three and four times daily, until the fifteenth 
month when he was admitted to a second hospi- 
tal. In examinations there the patient appeared 
to be undernourished and pale and there w’ere 


which was said to have appeared suddenly with- 
out injury, four days previously on the same 
day that he had been discharged from the 
hospital. After re-admission the left leg was 
found to be hot, swollen and tender from the 
thigh to the ankle. There were purpuric patches 
on the skin over the left knee and ankle. Roent- 
gen examination disclosed swelling of the soft 
parts of the left leg but no signs of scur\w or 
fracture in the bones (Fig. iA). Two weeks 
later a shell of ectopic subperiosteal bone had 



Fig. 2 . Case n. {A) Lateral projection of the left leg at sixteen months of age, six months after the onset of 
subdural hematoma. The soft tissues of the thigh are swollen but there is no evidence of a fracuire line 
or scorbutic chances in the bones. ( 5 ) Two weeks later than (.of); a shell of cortica one now surroun s 
the shaft of the femur with no evidence of a fracture line. (C) Lateral projection of the left femur at 
twenty-tAvo months of age; a complete fracture of the femoral shaft is now ^ ^ 

fragments are imbedded in heavily mineralized callus. (D) Frontal projection o t e et emur a wen > 

seven months of age; healing of the fracture is more complete but there is still consi era e e ormi } 
the shaft. 


numerous old ecchymoses on the head and 
thighs. The anterior fontanel was still widely 
open and mental development was retarded. 
The ocular fundi were normal. The bleeding 
and clotting times w'ere not increased and there 
were 135,000 platelets per cu. mm. of blood. 
Fluid, withdrawn from the lumbar subarach- 
noid space, was yellow and contained 136 
erythrocytes per cu. mm. In pneumograms of 
the skull the lateral ventricles were dilated and 
asymmetrical and the cranial sutures were 
widened. The blood ^Yassermann test gave a 
nonsj.’philitic reaction. After a hospital resi- 
dence of one month the patient was discharged 
improved. 

.•^fter only four days at home and at sixteen 
months of age, the infant was returned to the 
hospital because of tenderness of the left leg 


formed around the low^er three-quarters of the 
shaft of the left femur but there was still no 
evidence of fracture (Fig. 25 ). 

At nineteen months of age he was re-admitted 
to the same hospital because of difficulty in 
moving arms and legs. The skull w’as trephined 
and the diagnosis of subdural hematoma w'as 
confirmed. 

Convulsions recurred at twenty-tw'o months 
and the left arm became partially paralyzed at 
the shoulder. Roentgen examination of the long 
bones showed a complete fracture in the low'er 
third of the left femoral shaft with overriding of 
the fragments and a large mass of heavily 
mineralized callus (Fig. 2C). At the proximal 
ends of both humeri subperiosteal shells of 
bone surrounded the terminal segments^ of the 
shafts. There w’ere no roentgenologic signs of 
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healed or fresh scurvy in the metaphyses. 

At twenty-seven months the patient was 
admitted for the first time to the Babies Hospi- 
tal. The head was enlarged and there was limita- 
tion of movement of the extremities, more pro- 
nounced on the right side. The ocular fundi 
were pale. Examination of the blood, urine and 
cerebrospinal fluid resulted in normal findings. 
Pneumograms of the brain disclosed marked 
dilatation of the ventricular system; there was 
no evidence of cranial fracture. In roentgeno- 
grams of the extremities the left femur was 
found to be thickened and deformed at the site 
of the earlier fracture (Fig. iD). The distal 
end of the left humerus was fragmented and 
surrounded by externally thickened cortex and 
the shaft of the left ulna was cloaked in heavy 
cortical layers. The findings in the right hu- 
merus were similar to those at twenty-two 
months but there was a fresh fracture of the 
distal end of the right ulna with slight angula- 
tion. 

Case iii. J. B., a female Negro, was born 
March 10, 1933, after a normal pregnancy and 
labor. The birth weight was 5^ pounds. She 
was fed from the breast for two months after 
which a bottle was given with daily cod liver 
oil and orange juice. She developed normally. 

At eight months she had a generalized con- 
vulsion and remained unconscious for several 
hours. After admission to another hospital two 
convulsions occurred during a residence there 
of six days. Convulsive seizures recurred at 
home, after four days the patient was brought 
to the Babies Hospital. She was found to be 
poorly nourished (6.7 kilograms) and short 
(70 cm.) with large head (43 cm. in circum- 
ference). The fontanel was not bulging and 
there were no signs of meningeal irritation. 
Multiple fresh hemorrhages were seen in each 
ocular fundus. Bloody fluid under increased 
pressure spurted from the needle inserted into 
the lumbar spine; this fluid was yellow after 
centrifugation. Subdural punctures on both 
sides of the anterior fontanel yielded blood- 
tinged fluid which remained yellow after 
centrifugation. Kahn’s test on the blood and 
cerebrospinal fluid resulted in nonsyphilitic 
reactions. The urine was free of blood in several 
examinations. Subdural fluid was withdrawn at 
weekly intervals in the hospital and although 
the fluid remained blood tinged, the patient 
became brighter and more active. After one 
month the infant was discharged. 


Four days later the mother brought the baby 
back to the hospital because the right leg had 
suddenly become tender and swollen and 
bruises had appeared under the left eye and in 
other parts of the body. The mother denied 
that any injury had occurred during the four 
days since discharge from the hospital. Move- 
ment in both lower extremities was found to be 
limited and the right leg was swollen and tender. 
There was a large ecchymosis on the left side of 
the face just beneath the orbit and numerous 
petechiae were scattered on the abdominal wall. 
Several fresh hemorrhagic foci were found in the 
ocular fundi. Lumbar subarachnoid fluid and 
subdural fluid, withdrawn from the lateral 
angles of the anterior fontanel, were discolored 
with blood. Roentgenograms of the extremities 
disclosed that the bones in the arms were nor- 
mal but five fractures were visible in the shafts 
of the bones adjacent to the knee joints — one 
in the distal end of each femur, one in the 
proximal end of each tibia and one in the right 
fibula (Fig. 3). These bones were well mineral- 
ized and there were no signs of scurvy in the 
shafts, the metaphyses or in the epiphyseal 
ossification centers. In roentgenograms made 
eighteen days later heavy cortical thickenings 
surrounded the fractured shafts. The skull was 
not examined roentgenographically. 

The patient remained in the hospital twenty- 
five days. The swelling and tenderness gradually 
subsided and disappeared. There were no later 
observations. 

Case iv. R. M. S., female, was born Decem- 
ber 3, 1942, after a normal gestation and labor; 
she weighed 6| pounds. 

Convulsions began at one month of age and 
recurred frequently thereafter. A “blood clot, 
presumably a subdural hematoma, was re- 
moved from the cranial cavity during the sixth 
month at another hospital. Following the opera- 
tion the convulsions ceased and the vision 
seemed to improve. 

At twelve months pain and tenderness were 
first noted in the left arm; these manifestations 
disappeared after two weeks and they did not 
recur. The mother stated that injury had not 
occurred at any time. Examination at another 
clinic disclosed that the movements of the left 
arm were limited and painful. The left arm 
was swollen above the elbow and extension of 
the elbow was limited to 165 degrees; flexion 
was normal. Pronation and supination were 
limited to 20 degrees. 
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Fig. 3. Case in. (z?) Multiple fresh fractures at nine months of age; six weeks after the onset of subdural 
hematoma. There are transverse impacted fractures in the ends of the right femur, right tibia and right 
fibula. Small fracture fragments are visible on the medial aspects of the ends of the left femur and tibia. 
There are no signs of scurvy. (B) This roentgenogram, made eighteen days after (//), shows the cortical 
thickenings which have developed in the sites of the fractures. 

The patient had resided in hospitals during bones disclosed cortical thickenings in both 
most of the first year and presumably had re- humeri. At the proximal end of the right hu- 
ceived a normal diet with adequate vitamin C. merus there was a deformity with displacement 
Development was retarded. She failed to sit up of a terminal diaphyseal fracture fragment and 
or stand alone during the first fifteen months its attached epiphyseal centers (Fig. 4). In con- 
oflife. trast, only the distal end of the left humerus 

At fifteen months of age she was admitted to was thickened. In the distal end of the right 
the Babies Hospital for the first time when she tibia there was an old transverse metaphyseal 
appeared well nourished. There was a long, fracture with thickenings of the cortex and dis- 
healed surgical scar in the scalp; the left arm placement of the distal fracture fragment and 
was flexed at the elbow and hung motionless its attached epiphysis. There were no changes 
except when touched. Both active and passive suggestiveofoldorrecentscurvy or rickets, 
movements of the left arm were painful. Micro- Following discharge from the hospital the 
scopic and chemical examinations of the blood patient did not return for follow-up observa- 
and urine were normal. Kline’s test on the tions. 
blood gave a nons}'philitic reaction. Clear 

cerebrospinal fluid withdrawn from the lumbar Case v. M. C., male, was born September 4, 
spine, was normal microscopically and chemi- 1936, after a normal pregnancy and labor; the 
cally. The ocular fundi were pale. birth weight was 7 pounds. He thrived on breast 

In pneumograms of the skull the cerebral milk until the fifth week when he suddenly be- 
ventricular system was found to be dilated and came weak and dyspneic and remained so for 
there was considerable irregularity in the tliree days when a single convulsion occurred, 
density of the parietal bones in the sites of No injury was observed prior to the onset of 
earlier craniotomies which were done during the these complaints. A few hours after the con- 
sixtli month of life. Roentgenograms of the long -vnilsion he was admitted to the Babies Hospital 
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and was found to be somnolent but hyper- 
irritable when disturbed. Respirations were ir- 
regular. The anterior fontanel protruded but 
the neck was not stiff and there were no signs 
of meningeal irritation. Subdural fluid with- 
drawn from the left side of the anterior fontanel 


sides of the anterior fontanel. There were no 
hemorrhages in the ocular fundi. Roentgeno- 
grams of the cranium revealed widening of the 
great sutures, and thinning and, osteoporosis of 
the calvarium but no fractures were visible. 
The extremities appeared to be normal clini- 



Fig. 4 


Fig. 5 


Fig. 4. Case iv. Multiple healing fractures at fifteen months of age — fourteen months after the onset of sub- 
dural hematoma and three months after the appearance of pain and limitation of movement in the extremi- 
ties. (^) Cortical thickening and deformity of the proximal end of the right humerus with displacement 
of the epiphysis and attached diaphyseal terminal fragment. (B) Lamellated thickening of the distal 
end of the left humerus. (C) Cortical thickening of the distal end of the right tibia. 

Fig. 5. Case v. Fresh spiral complete fracture of the femur at seven months of age, six months after 
the onset of subdural hematoma. (B) Healed fractures and angular deformities in the radius and ulna at 
seven months of age; there was also a fresh impacted fracture of the proximal end of the humerus. There 
are no roentgen signs of scurvy in the metaphyses and epiphyses. The fractures in the radius and ulna 
are old and possibly occurred during the same traumatic episode which caused the subdural hematoma 
in the first month of life. 


was blood tinged as w-as subarachnoid fluid 
obtained from the lumbar spine. The patient 
became more alert after these punctures al- 
though the fontanel remained full and the 
sutures became widened. He vomited ir- 
regularly. 

At two and one-half months the cranial cir- 
cumference measured 4^ cm. Bloody subdural 
fluid was obtained in aspirations' from both 


cally; roentgenograms of them were not made. 

At five and one-half months the patient was 
re-admitted for two weeks with bilateral 
purulent otitis media. No abnormalities of the 
extremities were noted in the physical examina- 
tion. 

The patient re-entered the hospital at seven 
months of age. Six days before black and blue 
spots had appeared on the forehead and face. 
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Similar spots were observed on the hands, feet 
and back on the day of admission. Six hours 
before admission tlie left thigh began to swell 
and the infant cried out with pain when the 
thigh was touched or attempts were made to 
move him. The mother denied that the patient 
had been injured. Orange juice had been started 
at three months of age and had been taken in 
daily dosage of approximately i ounce. 

Scattered ecchymoses were found in the skin 
of the face and extremities. The left thigh was 
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were evident in the middle thirds of the right 
radius and ulna. There were no roentgen siejns 
of old or recent scurvy. In the cranium there 
were no visible fractures. 

The left lower extremity was fixed in traction 
for five weeks and the femoral fracture healed 
satisfactorily. The patient was discharged to 
an institution for chronic care and has not been 
observed since. 

Case vi. A. L., female, was born on Decem- 




Fig. 6. Case vi. The long bones at six weeks of age. (//) Healing complete fracture of the left 
and fine fragmentation of the distal end of the right femur and the proximal end of the ng t 
tibia. ( 5 ) and (C) Delicate subperiosteal thickenings of the humeri. It is probable that a\\ of 
the skeletal iniuries were caused by the same unrecognized causal agent which caused the subdur. 
al hematoma. Obstetrical injury is unlikely because the infant was born after cesarean section. 


difftisely swollen and tender; it was held in 
abduction and flexion. There were no hemor- 
rhages in the ocular fundi. Subdural taps on the 
right and left side of the anterior fontanel 
yielded blood-tinged fluid. The blood and urine 
were normal microscopically and chemically; 
there was no hematuria. The bleeding time 
was two and one-half minutes; the clotting time 
was six minutes; there were 490,000 blood 
platelets per cu. mm. Kahn’s test on the blood 
gave a nonsj'philitic reaction. 

Roentgenograms of the extremities disclosed 
a fresh, long, spiral fracture of the left femur 
and an impacted fracture in the proximal 
metaphysis of the right humerus. Old healed 
fractures with angular deformities (Fig. 5) also 


ber 6, 1942, after cesarean section. She weighed 
6 pounds. During the first two weeks she ap- 
peared to be normal and suffered no recognized 
injuries. 

Con\T.ilsions and projectile vomiting began 
at the end of the second week. Thereafter con- 
vulsions recurred frequently, often as manj as 
four times daily. 

Dll^ln^ the sixth week the mother noted that 
the infant’s left leg was limp and tender. Injur) 
to the baby was specifically denied; only the 
mother had" cared for the infant. The head was 
large and measured 17 cm. in circumference. 
The anterior fontanel was large, full and tense. 
Both eyes showed proptosis and the vision 
appeared to be poor. Forty-five cubic centi- 
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meters of bloody subdural fluid was withdrawn 
from the right side of the anterior fontanel and 
15 cc. from the left side. This fluid was yellow 
after centrifugation. Roentgenograms of the 
extremities showed a partially healed, complete 
transverse fracture of the left tibia and fine frag- 
mentation of the distal end of the right femur 
and the proximal end of the right tibia (Fig. 6). 
Delicate layers of subperiosteal bone overlay 
the external surfaces of the humeri. There were 
no roentgen signs of scurvy and no hematuria. 
In roentgenograms of the skull the sutures were 
widened but there were no fractures. The bones 
of the thorax and pelvis were normal. 

Subdural fluid was withdrawn in large 
amounts in repeated aspirations and at ten 
weeks a subdural hematoma was removed after 


craniotomy. The postoperative course was 
satisfactory. The patient returned to the care of 
her private physician. 

COMMENT 

The skeletal changes are summari2ed in 
Table I and their distribution is depicted 
schematically in Figure 7. In the aggregate 
all of the large bones in the upper and lower 
extremities were fractured but the small 
bones of the hands, feet, wrists and ankles 
were not affected. The epiphyseal ossifica- 
tion centers were all intact and fractures 
were not found in the cranium or in the flat 
bones of the pelvis and shoulder- girdle. 

Save for the fractures, the entire skele- 


Table I 

SUMMARY OF IMPORTANT DATA IN SIX CASES 


Case 

Num- 

ber 

Bones 

Affected 

Total 

Lesions 

Frac- 

tures 

Con- 

tusions 

Location 

Fracture 

Follow- 

ing 

Sub- 

dural 

Hema- 

toma 

His- 

tory 

Trauma 

Remarks 

Meta- 

physeal 

1 

Dia- 

physeal 

I 



i 

3 

0 

! 

0 

1 

3 

I 

0 

Fracture of radius dur- 
ing hospital residence 
without recognized in- 
jury 

II 

Femur 
Humerus (2) 
Ulna (2) 

5 

4 

I 

1 

1 

1 

i ^ 

2 

1 

5 

0 

Skeleton normal roent- 
genographically at onset 
ofsubdural hematoma 

in 

Femurs (2) 
Tibias (2) 
Fibulas 

5 

5 

0 

5 

0 

1 5 

t 

1 

i 

1 

All fractures located in 
opposing bones at knee 
joint 

IV 

Humerus (2) 
Tibia (2) 

4 

.y 

1 

i 

I 

3 

0 

4 

0 

^ Clinical signs of fracture 
appeared ii months af- 
ter first convulsion 

1 

Femur 

Tibia 1 

Radius 

Ulna 

4 

i 

4 1 

1 

0 

I 

3 

<2 

i 

1 

1 

0 

! 

j Fractures of radius and 
^ ulna probably neonatal; 
fractures of humerus 
and femur occurred at 7 
months of age 

VI 

1 • 

Humenis (2) i 6 
Tibia (2) | 

Femur | 

4 

2 i 

3 

I 

i 

0 

0 

Cesarean section; first 
convulsion in second 
week of life 

■lUTAf. 1 26 

! 

i 27 ! 23 i 

j 1 1 i ! 

1 4 1 '4 1 9 1 17 i 

I 
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tons of all patients appeared to be healthy; 
this was true of the fractured as well as the 
unfractured bones. There was neither clini- 



Fig. 7. Spot map of the skeleton showing the distri- 
bution of the 23 fractures in 6 patients. 


cal nor roentgen evidence to support the 
idea that pre-existing systemic or localized 
skeletal disease weakened the bones and 
made them unusually vulnerable to trauma. 


The large cortical thickenings associated 
with several of the fractures (see Fig. iB 
and 35) are similar to the cortical thicken- 
ings which develop in many cases of scurvy 
following subperiosteal liemorrhage. The 
other roentgen signs which characterize 



Fig. 8. Traumatic cortical thickening of the radius 
and ulna following an injury to an infant four 
and one-half months of age who had neitlier sub- 
dural hematoma nor scurvy. Orange juice had 
been taken in daily dosages of 2 ounces since the 
first weeks of life. In the original history the 
mother stated that the infant’s forearm had sud- 
denly become swollen one month before without 
precedent injury. After the demonstration of the 
roentgen findings she admitted that a few hours 
before the onset of the swelling of forearm 
the baby had rolled off a table and she had grabbed 
him by the left forearm and jerked him into the 
air to prevent his fall to the floor. 


ive scurvv are, however, conspicuously 
;ent in these cases— changes m the 
taphvses, spongiosa, corticahs and epi- 
yseal' ossification centers. Moreover 5 
dents (except Case i) appeared to have 
:en adequate vitamin . at the time frac- 
■es were found and none of them ex- 
ited the clinical manifestations of active 
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scurvy. During the first years of life when 
the periosteum is normally loosely attached 
to the underlying corticalis and is normally 
richly supplied with blood vessels, large 
subperiosteal hemorrhages commonly de- 
velop at the sites of traumatic fractures in 
nonscorbutic infants (Fig. 8 ). Two other 
features make the scorbutic origin of the 
fractures highly improbable. Nine of the 
fractures were located deep in the shafts 
(see ulna, Case i; femur, Case ii; femur. 
Case v; tibia Case vi); scorbutic fractures 
in contrast develop characteristically in 
the metaphyses near the cartilage-shaft 
junctions. Furthermore angular deformities 
of the fractured bones persisted after heal- 
ing in several bones (see femur. Case i; 
femur. Case ii; humerus, Case iv; radius 
and ulna, Case v). Scorbutic fractures in 
our experience heal without residual angu- 
lar deformities. Although scurvy has been 
described in a few cases of infantile sub- 
dural hematoma,^'® there is no convincing 
clinical or roentgen evidence that the 
patients in this group suffered from vitamin 
C deficiency. 

When cortical thickenings were demon- 
strated in the absence of visible fractures, 
the lesions have been classified as periosteal 
contusions (see left humerus. Case iv and 
both humeri, Case v). Trauma to the peri- 
osteal blood vessels may cause subperios- 
teal hemorrhage, elevation of the peri- 
osteum, and local cortical thickening in 
nonscorbutic infants (see Fig. 8 ). The 
causal mechanism is similar to that of 
traumatic ossifying periostitis of the newly 
born.® It is also possible that fractures were 
actually present in the sites of the cortical 
thickenings but were invisible roentgeno- 
graphically. Such was undoubtedly the case 
in the femur of our second patient. In an 
early roentgenogram (Fig. aB) a large sub- 
periosteal swelling was visible but there 
was no evidence of a fracture line; six 
months later howev’-er (Fig. 2C), at the same 
site a healed complete fracture, overriding 
of the fragments and massive callus were 
all evident. 

The traumatic theory of the causation of 


subdural hematoma has been accepted al- 
most to the exclusion of all other causes^ 
despite the fact that a history of injury is 
lacking in almost one-half of the cases.* The 
negative history of trauma in so many 
cases can probably be best explained by 
assuming that sometimes lay observers do 
not properly evaluate ordinary but causally 
significant accidents especially falls on the 
head, and that other important traumatic 
episodes pass unnoticed or are forgotten by 
the time delayed cranial symptoms appear. 
Putman and Cushing® have pointed out 
that weeks or months may elapse between 
the original cephalic injury and the onset of 
the clinical signs of subdural hematoma. 
Also recognized injuries may be denied by 
mothers and nurses because injury to an 
infant implies negligence on the part of its 
caretaker. 

The absence of history of trauma to the 
fractured bones cannot be explained in the 
same way. The injuries which caused the 
fractures in the long bones of these patients 
were either not observed or were denied 
when observed. The motive for denial has 
not been established. The clinical signs of 
fractures in the long bones usually appear 
immediately after injury and the causal 
relationship between the traumatic force 
and damage to the bone is clear. It is un- 
likely that trivial unrecognizable trauma 
caused the complete fractures in the femurs 
in Cases i, ii and v; in the humerus in Case 
IV ; and in the radius in Case i. Moreover 
in several cases ecchymoses were found near 
the sites of the fractures. There was a 
striking similarity in the course of events 
in Case 11 and Case iii. In each case un- 
explained fresh fractures appeared shortly 
after the patient had arrived home after 
discharge from the hospital. In one of these 
cases the infant was clearly unwanted by 
both parents and this raised the question of 
intentional ill-treatment of the infant; the 
evidence was inadequate to prove or dis- 
prove this point. In Case i a fresh complete 
fracture of the radius with ecchymoses in 
the neighboring soft tissues developed after 
a continuous residence of nine days in the 
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hospital and, notwithstanding, injuiy was 
not observed or at least not admitted by the 
hospital attendants. 

It is possible that some of the fractures 
in the long bones were caused by the same 
traumatic forces which were presumably 
responsible for the subdural hematomas. 
However, this was not the case in the 
majority of the fractures because 17 fresh 
fractures appeared many weeks and months 
after tlte first clinical manifestations of sub- 
dural hematoma and after the withdrawal 
of bloody fluid from the subdural space. In 
one patient (Case iv) fractures in the long 
bones developed six months after the sub- 
dural tumor had been removed surgically. 

We have also considered the possibility 
that the long bones were injured and frac- 
tured during convulsive seizures. There is 
little evidence to support such a postulate. 
In not a single case did fresh fractures ap- 
pear immediately following the corumlsive 
seizure and complete fractures occurred in 
patients who had only mild convulsions. It 
has been demonstrated that the vertebral 
bodies of children may be fractured during 
the convulsive seizures of tetanus^'’ but in 
these circumstances there were no as- 
sociated fractures in the extremities. To 
our knowledge, fractures of convulsive 
origin in the long bones have never been 
demonstrated in the common severe con- 
fulsive diseases of infancy and childhood 
such as lead poisoning, meningitis, cerebral 
neoplasm and hypocalcemic tetany. 

SUMM.«iKY 

(1) Six infants with chronic subdural 
hematoma and associated multiple frac- 
tures in the long bones are described. 

(2) History of injury to the long bones 
as well as to the head was lacking in all 
cases. 

(3) There was no roentgen or clinical 
evidence of general or localized skeletal 
disease which would have predisposed the 
bones to pathological fractures. 


i7d 

(4) The majority of the fractures de- 
veloped after the onset of the subdural 
hematomas. 

CONCLUSIONS 

Fractures of the long bones are a common 
complication of infantile subdural hema- 
toma. 

The fractures appear to be of traumatic 
origin but the traumatic episodes and the 
causal mechanism remain obscure. 

The presence of unexplained fractures in 
the long bones warrants investigation for 
subdural hematoma. 

Routine roentgen examination of the 
long bones in subdural hematoma is neces- 
sary for the identification of fractures be- 
cause many of them are silent clinically. 

G21 West i6Sth St. 

New York 32, N. Y. 
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POLYOSTOTIC FIBROUS DYSPLASIA AND OSTEO- 
PATHIA CONDENSANS DISSEMINATA* 

CASE REPORT 
By ELLIS C. OSGOOD, M.D. 

LOS ANGELES, CALIFORNIA 


O steopathia condensans dissemi- 
nata and polyostotic fibrous dysplasia 
are clinical entities rarely observed. The 
opportunity to describe the occurrence of 
both in the same patient leads to the fol- 
lowing case report: 


F. G., white male, aged fifteen, of Polish 
parentage, was first seen in the University of 
Pennsylvania Hospital in 1931. He was ap- 
parently normal until the age of two, when, 
after a fall, a swelling was first noticed in the 
occipital region. This swelling gradually in- 
creased in size, but there were no associated 
symptoms. 

At seven years of age the patient had an 


n 

a> 








Fig. e f Jc. 3 

* Prom the Department of Radiology, Hospital of the University of Pennsylvania, Philadelphia, Pcnnsylvanh. 
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Fig. 4 


abscess of a left maxillary molar tooth. The 
infection localized and drained spontaneously. 
Following this there was noted a progressive 
deformity of the left side of the face which be- 
came more marked as the patient became older. 

\Yhen eleven years old, the patient sustained 
a fracture of both bones of the right forearm, 
which healed without incident. At the age of 
fourteen the patient was seen in another hospi- 
tal, where a biopsy specimen of the occipital 
mass Avas obtained. The histopathologic diag- 
nosis was osteochondroma. 

Shortly before admission the patient Avas 
seen in the Dental Clinic of the UniA^ersity of 
Pennsyh’^ania, AA’here tAvo maxillary and tAvo 
mandibular molar teeth Avere remoA^ed. Roent- 
genograms made at that time showed abnormal- 
ities of the bones of the jaAvs. 

The patient’s parents and six siblings Avere 
living and Avell, and no history of aiiA^thing 
suggesting an osseous dystrophy Avas elicited. 

The patient was small in stature. His intel- 


ligence was estimated as normal. The head was 
asA'mmetrical and large in proportion to the 
rest of the body. There Avere marked promi- 
nences in the occipital and left frontoparietal 
areas, and the bones of the left frontal, zygo- 
matic and mandibular regions Avere prominent, 
giving the face an asymmetrical appearance. 
There Avas a prominence of the right trochanter 
as compared A\dth the left, a slight genu A’^algus, 
and the patient Avalked AA'ith a slight limp. There 
AA’as no pubic hair, and the left testicle wjis 
hypoplastic; otherAvise the sexnial characteristics 
Av'ere normal. There Avas no record of any ab- 
normal pigmentation. The remainder of the 
physical examination Avas negatn^e. 

The blood count Avas normal and the urine 
clear and of normal specific gravity. The blood 
calcium (on separate determinations) Avas 10.4, 
11,3 and 13.3 mg. per 100 cc.; the blood phos- 
phates, 3.7 mg. per 100 cc. 

Roentgenograms made at that time sIioav the 

folloAA’ing: 
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Fig. 5 


Head (Fig. i and 2): Multiple areas of fibro- 
cystic disease with scattered areas of increased 
density, involving the base of the skull and the 
bones of the vault, especially in the occipital 
and frontoparietal areas. Similar changes were 
present in the left mandible and the bones of 
the left side of the face. The changes were not 
strictly unilateral although more marked on the 
left side. 

Lof!g BoJies (Fig. 3 and 4): Fibrocystic areas 
in left humerus, right tibia and fibula and right 
femur with multiple areas of osteopathia con- 
densans in the upper ends of both femora and 
tibiae, and in the small bones of the hands and 
wrists. 

The spine, chest and ribs were negative. 

Pelvis (Fig. 5): Multiple areas of fibrocystic 
disease and osteopathia condensans in both ilia, 
with osteopathia condensans in the pubes and 
ischiae. There was marked asymmetry of the 
pelvic inlet. 

Because of the multiple cystic areas and the 
increased blood calcium, and in spite of the 
skull changes, which were , interpreted as 
juvenile Paget’s disease, exploration of the 
parathyroids was advised but refused. 

The patient was discharged in status cjuo, 


and it was not possible to have him return for 
follow up, although he was known to have con- 
tinued in good health. 

He was next seen in 1942, at the age of 
twenty-six, at an induction center. He Had con- 
tinued to be in good health, and had. had no 
fractures, although the deformity of the head 
and face had progressively increased. Follow 
up roentgenograms at this time were per- 
mitted, but no other studies could be arranged. 

These roentgenograms showed a marked in- 
crease in the disease in the bones of the head 
and face, although the character of the changes 
was the same (Fig. 6 and 7). The fibrocystic 
areas in the pelvis (Fig. 8) were much larger 
and more widely disseminated, as were those 
in the upper end of the right femur where there, 
was evidence of incomplete fracture. The areas 
of the osteopathia condensans were more nu- 
merous and of greater size and density. 

New sections from the biopsy specimen of 
1930 were obtained through the courtesy of Dr. 
John Howard of the Misericordia Hospital. 
These were described by Dr. Robert C. Horn, 
Surgical Pathologist, University of Penn- 
sylvania Hospital, as showing “a loose fibrous 
matrix containing many spindle cells and ir- 
regular bony trabeculae. A few of the trabeculae 



Fig. 6 
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resembled osteoid tissue, suggesting that the 
bone had been formed directly in the fibrous 
tissue.” The appearance was tiiought to be 
compatible with that of fibrous dysplasia as 
described by Lichtenstein. 

Osteopathia condensans disseminata is 
considered to be congenital in origin and 
often familial in occurrence. Its presence in 
the above patient may therefore be pre- 
sumed to be congenital; no data are avail- 
able as to its possible presence in other 
members of the family. Polyostotic fibrous 
dysplasia, on the other hand, is said 
(Lichtenstein) to have no familial incidence 
and to displa}' no hereditar}' tendency. 
Lichtenstein, and others, however, feel that 
it is congenital in origin. In this patient, 
the presence of a fibrous dysplasia, already 
observable at the age of tAvo years, suggests 
an even earlier origin. The probability of 
its congenital origin is strengthened by the 
presence of another abnormality of bone 
growth, admittedly congenital, osteopathia 
condensans disseminata. The latter con- 
dition has been described in association 
with another congenital lesion, coarctation 
of the aorta (Plialen and Ghormley). 
Polyostotic fibrous dysplasia has been re- 
ported by Stauffer et aJ. in association with 
congenital arteriovenous aneurysms. It is 
well recognized that congenital variations 
in development are often multiple. 



Fig. 7 



Fjg. 8 


In general, tlie features presented by 
the above case are not unusual. During an 
eleven year period of observation the roent- 
gen appearance of the lesions of osteopathia 
condensans disseminata had varied little 
from that ascribed to the condition by pre- 
vious observers, and again, no symptoms 
attributable to tiie lesions were manifest. 
While the fibrocystic areas had increased in 
size, no new areas of involvement appeared, 
and except that no manifest fractures had 
occurred, the progress of this condition, too, 
was that of previously described cases, and 
no symptoms were produced. In spite of the 
fact that some areas were involved by both 
processes, no changes in the course of one 
were noted which seemed to be in an}' way 
related to the presence of the other. 

1530 Wilshire Boulevard 
Los Angeles 5, California 
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TRAUMATIC PNEUMOCEPHALUS ASSOCIATED 
WITH CEREBROSPINAL OTORRHEA* 

By I. M. TARLOV, M.D., and J. MULE, M.D. 

NEW YORK, NEW YORK 


pNEUMOCEPHALUS (intracranial 
pneumatocele or aerocele) associated 
with cerebrospinal rhinorrhea following 
fractures in the frontal region is not un- 
common®-" and the surgical treatment of 
this condition w'hen chronic is a well ac- 
cepted procedure^ (Fig. i). However, the 
presence of intraventricular air resulting 
from middle cranial fossa fractures as- 
sociated with cerebrospinal otorrhea is 
relatively uncommon. Worms, Didiee and 
Grumbach" collected 72 cases of intra- 
cranial pneumatocele from the literature 
and added a case of their own to the series. 
There were 3 cases in which the entrance of 
air into the intracranial cavity occurred as 
sequels of operations on the nose or mastoid 
sinus; 2 followed infections of the frontal 
or ethmoidal sinuses, and i occurred in 
association with an osteoma of the orbit.* 
The remaining cases were associated with 
skull fractures or bullet (or grenade) 
wounds of the skull. There were 10 cases in 
which the air entered the cranial chamber 
from the mastoid air sinuses or the ear; in 
5 cases, otorrhea occurred, and the air was 
intraventricular. Operation for repair of 
the dural defect, such as practiced in cases 
of anterior fossa fractures with pneumo- 

* Two of these relatively rare Cases of intracranial pneumato- 
cele occurring in association with orbito-ethmoidal osteomas have 
been described by Cushing,* The intracranial collection of air is 
the result of erosion of the ethmoidal or frontal sinus by the 
tumor. One of us (I.M.T.) with Dr. L. M. Davidoff operated 
upon such a case at the Jewish Hospital of Brooklyn (Fig. a). 
The man, aged thirty-two developed a right frontal headache 
and left hemiparesis rather suddenly one week before hospitaliza- 
tion. This headache was intensified by sneezing which occurred 
frequently since he suffered from hay fever. At operation, the 
cortex and dura were found to be very tense. A needle was intro- 
duced into the frontal cortex, and at a depth of less than i cm. 
a large puff of air escaped from the needle, and the dura became 
quite relaxed. The rent in the dura over the perforated sinus 
(frontal or ethmoidal) was repaired by a graft taken from the 
fascia lata and sutured to the margins of the dura. Motor power 
in the upper extremity returned to normal the day after opera- 
tion, recovery of lower limb function requiring several months. 


cephalus and rhinorrhea was not done in 
any of the 10 patients, but 1 of them died. 
In the I mortality (Case ii®), necropsy re- 
vealed that there was a fistula between a 
large left temporal lobe abscess and the 
descending horn of the left lateral ventricle. 
It was Dandy’s belief that the air was 
forced through the mastoid defect (pro- 
duced by previous operation) into the 
abscess cavity by sneezing, coughing, or 
swallowing. Bardeir recorded 2 cases in 
which air gained access to the intracranial 
subdural space following basal skull frac- 
tures. 

The case which we are reporting is rather 
unusual in that necropsy excluded the pos- 
sibility of direct entrance of air from 
mastoid cells or ear to the ventricular 
system and established the fact that the 
gas must have taken a circuitous route 
through the subarachnoid space to the 
ventricles by way of normal channels. 

L.C., male, aged fitty-seven, fell down a 
flight of stairs on March 3, I945> was un- 
conscious for an uncertain length of time. On 
admission to the hospital, he was quite alert 
and appeared normal. A discharge of clear 
serous fluid from the left external auditory 
canal was noted two days after the accident, 
and this ceased on the following day. Immedi- 
ately after the appearance of the cerebrospinal 
otorrhea, the patient was given 2 grams of sul- 
fadiazine and 2 grams of sodium bicarbonate 
by mouth every four hours for one day, and i 
gram of each drug every four hours thereafter. 
Roentgenograms of the skull showed gas in the 
ventricular system (Fig. 3) with evidence of a 
fracture line in the left temporal region extend- 
ing into the base of the middle fossa. On March 
II, 1945, he suddenly became confused, drowsy, 
and developed a paralysis of the entire left side 
of the face. A lumbar puncture was_ done, 
and 10 cc. of cloudy cerebrospinal fluid was 


* From the Department of Neurosurgery of the New York Medical College, Flower and Fifth Avenue Hospital and the Metropolit 
dospital, New York. 


179 



i8o 


I. M. Tarlov and J. Mule 


August, 1946 


removed. The fluid contained 16,000 white 
blood cells per cubic millimeter, and the 
cells were mostly polymorphonuclear leuko- 
cytes. The patient was given 20,000 units of 
penicillin intrathecally and 10,000 units intra- 
muscularly every three hours. Jn addition, 2.5 
grams of sodium sulfadiazine were adminis- 
tered intravenously. In spite of continued treat- 



ment with penicillin and sodium sulfadiazine 
of approximately the same dosages as received 
initially, the patient died on March 15, 1945, 
twelve days after the accident. Blood sulfadi- 
azine levels were 8.52 mg. per 100 cc. combined 
of which 7.31 was free drug on March 9; 6.4 
mg. per 100 cc. combined and 5.62 mg. per 100 
cc. free sulfadiazine on March 12, and 4.58 mg. 





n 


Fig. I. Roentgenograms demonstrating air in the ventricle (v) and in a traumatic porencephalic defect (p). 
The extensive fracture line is seen crossing the frontal sinus. The bony defect (x) represents a right sub- 
temporal decompression done six years previously because of “epilepsy.” The cerebrospinal 'rhinorrhea 
occurred fourteen weeks after the patient sustained his injury following which he was unconscious for ten 
days. A fluid-air level is seen in the ventricles (zf and B) and in the traumatic porencephaly {A). 

At operation, a left frontal osteoplastic bone flap which extended to the right of the midline was elevated. 
A large traumatic porencephalic defect with yellow-stained walls was found in the left frontal lobe. This 
cavity was filled with fluid and air, and it communicated with the left ventricle and the left frontal sinus. 
The site of the fistula was readily identified by the attachment of the adjacent cerebral tissue of the 
inferior surface of the frontal pole to the 2 cm. defect in the dura mater and the frontal sinus. The meningo- 
cerebrai scar was excised and a fascia lata graft interposed. The graft w'as sutured to the margins of the 
dural defect. Good recovery followed the operation, and there was complete cessation of the cerebrospinal 
fluid rhinorrhea. The disappearance of the air in the ventricles and in the porencephalic defect is seen in 
the postoperative roentgenograms {C and D). 
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per 100 cc. combined of which 4.06 mg. per 
100 cc. was in the free form on March 14. 
Pneumococcus, Type in, was grown from the 
cerebrospinal fluid removed on March ii. 

Autopsy was performed on March 17, 1945, 
by Dr. Henry Weinberg, Assistant Medical 
Examiner of New York, in the presence of Drs. 


and depressed, terminating in the left middle 
ear lateral to the opening of the facial nerve. On 
being opened, the middle ear (left) shows evi- 
dence of greenish fluid, the left ear drum being 
ruptured. No'fractures of any other part of the 
calvarium including the frontal and ethmoidal 
sinuses is seen. Green pus covers both cerebral 



Fig. h . Roentgenogrnrr.s showing: orbito-ethrnoidal osteoma associated with intracerebral pneumatocele 

of the right frontal lobe; 5, the osteoma is seen occuping the right and to a less extent, the left frontal and 
ethmoidal sinuses; C, postoperative roentgenogram shows absence of the intracranial portion of the os- 
teoma shown in (.rtf) and (B) with tumor still present within the sinuses. The pneumatocele was evacjate 


at operation. 

Helpern and ^’ance. The report of the autopsy 
findings follows: 

“There is a hemorrhage in the galea in the 
left parietal region and one in the left temporal 
region. The calvarium shows evidence of a 
comminuted linear fracture of the middle fossa 
commencing in the left parietal bone, 3 inches 
above the left external orbital process and ex- 
tending downwards and backwards inches 
where it bifurcates and becomes comminuted 


hemispheres especially both frontal and parietal 
regions with contrecoup laceration of the tip 
of the right temporal lobe. There was no evi- 
dence of any laceration of the tip of the left 
temporal lobe. The brain on section showed di- 
latation of the lateral ventricles (slight in de- 
gree). 

"The anatomical diagnoses were: suppurative 
leptomeningitis; traumatic fracture left middle 
fossa extending to the left of the midline; rup- 
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Fig. 3. Roentgenograms showing gas in the lateral ventricles. A linear fracture is seen in the left temporal 
region extending to the base of the middle fossa and crossing the petrous portion of the temporal bone {B). 


tured left ear drum; contrecoup laceration of 
the tip of the right temporal lobe; generalized 
atherosclerosis.” 

In the case illustrated in Figure i, and 
successfully treated by operation, air en- 
tered the porencephalic cavity from the 
frontal sinus and from there through the 
fistulous tract to the ventricle. However, 
such a direct pathway for the air in our 
case of cerebrospinal otorrhea is excluded 
by autopsy findings. The gas must have 
followed a more circuitous pathway. It 
might have entered the middle ear cavity 
by way of the eustachian tube or from the 
external auditory canal through the rup- 
tured tympanic membrane; on the other 
hand, it might have come from the mastoid 
air cells directly. However, from either 
middle ear or mastoid sinus, the gas 
traversed the fracture in the petrous por- 
tion of the temporal bone- Although a tear 
in the arachnoid and dura were not seen at 
autopsy, they doubtless were present when 
the otorrhea appeared and probably healed 
subsequently. The air must then have 
entered the subarachnoid space, the basilar 
cisterns, and finally the ventricular system 
through the foramina of Luschka and 
Magcndic. There was no contusion of the 
temporal lobe on the side of the fracture, 


no opening of the floor of the third ven- 
tricle, and no other direct pathway from 
fracture site to ventricular system. 

We were quite surprised to find that air 
was present in the intracranial cavity in 
this case since the patient had no headache 
or other complaint during the first week of 
hospitalization, and he was very anxious at 
this time to return home. In fact, the 
cerebrospinal otorrhea was slight and may 
easily have been overlooked. If the roent- 
genogram of the skull had been taken on 
the day of admission and pneumocephalus 
disclosed, immediate sulfadiazine therapy 
would have been instituted, rather than 
two days later when the otorrhea appeared. 
It seems doubtful that the earlier therapy 
of sulfadiazine alone would have altered the 
course of events since the signs of men- 
ingitis did not appear until six days after 
the drug was started. Nevertheless, roent- 
genographic examination of the skull should 
be carried out as early as is feasible in cases 
of head injury and prophylactic therapy for 
infection started promptly if pneumo- 
cephalus is found or if fracture lines com- 
municate with any of the cranial sinuses. 
The presence of pneumocephalus following 
an injury even in the absence of cerebro- 
spinal rhinorrhea or otorrhea would in- 
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dicate that a pathway has been established 
between the cranial sinuses and the intra- 
cranial cavity. However, pneumocephalus 
may result from “infections of gas pro- 
ducing organisms — bacillus aerogenes cap- 
sulatus (of Welch) and possibly colon 
bacillus.”^ In any case, preventive treat- 
ment of intracranial infection would be im- 
mediately indicated. The appearance of 
rhinorrhea and pneumocephalus may be 
delayed for a considerable period of time 
after injury such as occurred in the case 
illustrated in Figure i in which the interval 
before appearance of rhinorrhea was four- 
teen weeks. During this time, disintegration 
of damaged cerebral tissue with formation 
of a porencephalic cavity must have oc- 
curred. Intervals of days or weeks after 
injury before symptoms (most commonly 
headache or other symptoms of increased 
intracranial pressure) of pneumocephalus 
developed was recorded in a number of 
cases collected from the literature.®-" In 
cases of intracerebral pneumatocele, pro- 
gressive destruction may occur as a result 
of the irritating effect and the pressure of 
the air. This point is illustrated in the case 
shown in Figure 1 in which hemiparesis 
appeared rather suddenly together with 
cerebrospinal rhinorrhea and headache. 
The onset of these symptoms probably 
coincided with the rapid entrance of air into 
tbe frontal lobe. In view of the symptoms ot 
increased intracranial pressure and the 
likelihood of progressive destructive effect 
of the air that is trapped within the cerebral 
tissue, operation should not be delayed in 
these cases. 

In addition to intracerebral and in- 
traventricular pneumatocele, gas may oc- 
cur in the subarachnoid and subdural 
spaces. Dandy has stressed the fact that 
another factor besides the existence of a 
pathway from cranial sinuses to cranial 
chamber which is necessary for the de- 
velopment of pneumocephalus to occur is 
“increased pressure of air within the cranial 
sinuses such as is produced by sneezing, 
coughing, straining or possibly even sw^al- 
lowing.” In this connection, it is of interest 


that the patient whose roentgenograms are 
reproduced in Figure 2 suffered from hay 
fever during which violent sneezing spells 
occurred. It is probable that this condition 
precipitated the onset of his symptoms. 
Dandy has produced evidence to show .that 
a “channel may be patent for fluid and not 
for air.” 

Cerebrospinal otorrhea differs from rhi- 
norrhea in that it does not appear to per- 
sist. If, however, cerebrospinal otorrhea 
were persistent, in view of the serious 
potentiality of intracranial infection which 
would exist, one would be obliged to under- 
take operative repair with the use of a facial 
transplant such as is done in the case of 
cerebrospinal rhinorrhea. 

The mortality rate in untreated cases of 
pneumocephalus is considered to vary from 
40-50 per cent,® infections or increased pres- 
sure being the causes of death. With the 
use of the sulfonamide drugs, the outlook in 
cases of cerebrospinal rhinorrhea and 
otorrhea, so far as this dreaded complica- 
tion of meningitis is concerned, is con- 
sidered favorable.® However, prophylactic 
treatment with sulfadiazine was ineffectual 
in our case in preventing meningitis, just 
as in combination with penicillin therapy it 
was of no avail after the infection had ap- 
peared. It is possible that large doses of 
sulfadiazine may have resulted in higher 
blood levels for the drug and hence pro- 
phvlactic success. Nevertheless, it would 
appear to be advisable in cases of cerebro- 
spinal otorrhea or rhinorrhea to use im- 
mediately a combined prophylactic treat- 
ment of penicillin and sulfadiazine for 
intracranial infection. 

SUMM--VRY AND CONCLUSION 

A case of fracture through the petrous 
portion of the temporal bone is described in 
association with cerebrospinal otorrhea and 
spontaneous pneumocephalus. Meningitis 
occurred in spite of prophylactic sulfa- 
diazine therapy w’hich in the future treat- 
ment of such cases should be combined 
with penicillin. Autopsy findings indicated 
that the air, after entering the subarachnoid 
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space from the mastoid sinus or the middle 
ear, must have gained access to the ven- 
tricular system by normal channels. 

The intraventricular pneumocephalus 
was disclosed in the course of routine 
roentgenograms of the skull, and the 
patient complained of no headaches or 
other symptoms at this time. Moreover, 
the cerebrospinal otorrhea was very slight 
and might easily have been overlooked. In 
view of the potential seriousness of the 
condition of pneumocephalus when it exists 
and the importance of instituting early and 
adequate prophylactic treatment for infec- 
tion, roentgenographic examination should 
not be delayed unnecessarily in these 
cases. 

Dr. I. M. Tarlov 
1149 Fifth Ave. 

New York 29, N. Y. 

We are indebted t& Dr. T. Weinberg, Chief of the 
Department of Radiology, Metropolitan Hospital 


for his interest and help in the roentgenological 
studies of the cases illustrated in Figures i and 3. 
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CONGENITAL TALONAVICULAR SYNOSTOSIS ASSO- 
CIATED WITH HEREDITARY MULTIPLE 
ANKYLOSING ARTHROPATHIES* 

By MAJOR IMRE WEITZNER 

. MEDICAL CORPS ARMY OF THE UNTTED STATES 


TN 1879 Anderson^ reported the first case 
ot bilateral congenital talonavicular 
synostosis. In 1943 O’Donoghue and Sell^ 
reported the second case,, illustrated with 
roentgenograms and also mentioned five 
unilateral talonavicular fusions previously 
reported in the literature. Boyd* reported 
4 cases in 1944. a girl, ten years of 

age, and the other 3 cases were in one 
family — grandmother, father, and a son of 
ten. All these cases were bilateral synostosis 
of the talus and navicular bones. 

CASE REPORT 

The patient was a soldier, aged twenty-three, 
two and a half years in the Army, one of eleven 
children — eight boys and three girls. He com- 
plained of pain and discomfort in both feet, 
insidious in onset. He has no swelling or visible 
deformity. Eversion and inversion of the feet 
are limited. The roentgenological examination 
of both feet revealed normal calcaneus. The 
tali are broader than normal and articulate 
with all three cvineiform bones and the cal- 
caneus and the cuboid. The third cuneiform is 
in synostosis with the third metatarsal. The 
left foot reveals a very large os tibiale externum 
which is protruding medially into the soft 
tissues, corresponding to the site of pain. The 
right foot shows, at the same region, bulging 
indicating a fusion of the os tibiale externum 
with medial distal portion of the combined 
bones. The right calcaneocuboid articulation 
shows slight lipping and spur formation, due to 
the presence of an osteoarthritis, which might 
hai'e been caused by the absence of the talo- 
navicular articulation increasing the strain on 
the right calcaneocuboid joint. Each hand 
presents synostosis between the first and 
second phalanges of the fourth and fifth fingers 
and between the navicular and greater mult- 

* From the Radiological Department of the ASF Regional 
Hospit.iI, Camp Stewart, Georgia. 


! 



Fig. I. .Anteroposterior composite view of the right 
foot shows the fusion of the talus and os naviculare 
pedis. There is an osteoarthritis at the calcaneo- 
cuboid articulation. 
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Fig. 2. Anteroposterior composite view of the left 
foot shows the fusion of the talus and os naviculare 
pedis and the presence of os tibiale externum, bulg- 
ing medially into the soft tissues, causing pain. 


angular of both wrists. The patient states that 
his father has the same deformity of the hands. 

The structures^ of the peripheral joints 
are derived from the mesoderm. As early 
as the third week of intrauterine life, the 
future bones and joints can be distinguished 
as scleroblastema, extending from the 
vertebral column as axial rods in the limb 
buds. During the fifth and sixth weeks, be- 
cause of condensations of cells and the lack 
of cell multiplication between these por- 
tions, the cores develop the appearance of 
chains of mesenchymal links. The con- 
densed cellular structures are the progeni- 
tors of the bones and the loose interseg- 
mental tissues develop into the joints. 

The lack of development of mesenchymal 
cords, which are the progenitors of these 
bones, will result in the absence of the 
cuneiforms, second metatarsal, phalanges 
and fibula. The result is deformity, ab- 
normal weight-bearing and static osteo- 
arthropathy, The condensation of mesen- 
chymal cells, without segmentation, results 
in absence of joint formation, which is de- 


Fig. 3 (below). Oblique view of left foot showing the 
synostosis between the third cuneiform and the 
third metatarsal bone. 
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scribed as synostosis. The three phalanges 
of a finger may be fused as one. 

Variations of the tarsus are ununi ted 

centers of ossification producing (1) vesala- 

nium, (2) trigonum, (3) 
naviculare, (5) accessory talus, ( 6 ) os sus- 
tentaculum and (7) os tibiale externum. 


the tarsal bones.-* This bone is the last one 
to ossify and it is considered the step-child 
among ’the bones of the foot. Due to the 
synostosis, the limited metatarsal blood 
supply is diverted to the os tibia e exter- 
num,' causing its giant size and conse- 
quentlv the discomfort. 
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THE PATHOGENESIS OF CHARCOT’S JOINT 

flv PERCY J. DELANO, M.D. 

From the Departments of Radiology^ West Stdmrhan Hospital and Cook County Hospital 

CHICAGO, II.I.1.VOIS 


TN iB68j Jean Martin Charcot,'* lecturing 

at La Salpetriere on the joint conditions 
wiiich appeared to accompany lesions of 
the central nervous system, drew attention 
to one he called “the ataxic form” — not 
previously described with any clarity — and 
in which the affected joint first gave evi- 
dence of an acute and unheralded effusion 
wliicli left in its wake varying degrees of 
swelling and instability. 

Charcot’s enumeration of the findings 
and his careful analysis of the predisposing 
causes were the first to be presented with 
sufficient assurance to delineate as a clini- 
cal entity the neuropathic joint — the clas- 
sical “Charcot joint” of tabes dorsalis — 
the one which, before the advent of roent- 
genograms became familiar to each genera- 
tion of medical students as that in which 
there w'as the feeling of a “bag of bones.” 

Since Charcot’s pronouncements met 
with almost instant disagreement, particu- 
larly from the famous German surgeon 
Volkmann, it may be of interest to review 
the text of them: 

. . . Without any appreciable external cause 
we may see, between one day and the next, the 
development of a general and often enormous 
tumefaction of a member, most commonly with- 
out any pain whatever, or any febrile reaction. 
At the end of a few days the general tumefac- 
tion disappears, but a more or less considerable 
swelling of the joint remains, owing to the 
formation of a hydarthus; and sometimes to 
the accumulation of liquid in the periarticular 
serous bursae also. On puncture being made, a 
transparant lemon-colored liquid has been 
frequently drawn from the joint. 

One or two weeks after the invasion, some- 
limes much sooner, the existence ot more or 
less marked cracking sounds may be noted, be- 
traying the alteration of the articular surfaces 
which, at this period, is already profound. The 
hydarthus becomes quickly resolved, leaving 
after it an extreme mobility in the joint. Hence 


consecutive luxations are frequently found, 
their production being largely aided by the 
wearing away of the heads of the bones which 
has taken place. I have several times observed 
a rapid wasting of the muscular masses of the 
members affected by the articular disorder. . . . 
Besides the wearing down of the articular 
surfaces . . . you may notice the presence of 
foreign bodies, of bony stalactites, and, in a 
word, of all the customary accompaniments of 
arthritis deformans. The latter alterations were 
absolutely wanting in the first case (post- 
hemiplegic). On this account I am led to believe 
that they are nowise necessary and that they 
are produced in an accidental manner, and to 
all appearances chiefly by the more or less 
energetic movements to which the patient 
sometimes continues to subject the affected 
members. . . . 

Now, as to Charcot’s views on the patho- 
genesis of this sort of joint, and referring 
again to his original article: 

The arthropathy of the ataxias . . . seems 
always later in time of appearance than the 
sclerotic changes in the spinal cord. I am even 
inclined to believe that they are subordinate to 
them, as it were .... It would be impossible to 
invoke, for the sake of proving a certain doc- 
trine, a participation of the roots and of the 
lumbar spinal ganglions. 

The “certain doctrine” to which he re- 
ferred was that of Volkmann: the eminent 
German surgeon had almost immediately 
disagreed violently with Charcot s postu- 
lated role of the spinal cord itself in the pro- 
duction of joint changes which must have 
been, if one had followed Charcot unques- 
tioning!'', of a “trophic nature. 

Volkmann took the position that the 
spectacular joint changes were mechanical 
m origin — mechanical in the sense that the' 
originated in a multiplicity of subclinical 
traumata which went unperceived because 


of the insensitivity of the affected joints. 
189 
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Charcot treated Volkmann’s contentions 
with a smile, and never devoted long to dis- 
missing them. Volkmann, nevertheless, had 
a following; and when Virchow entered the 
controversy, throwing his influence entirely 
on Volkmann ’s side, their mechanical 
theory began to be known as the “German 
theory,” while Charcot’s concept of a 
trophic joint became known as the “French 
theory.” 

ETIOLOGIC CONSIDERATIONS 

Perhaps the greater number of roent- 
genologic textbooks, in their introductory 
remarks on the neuropathic joint, refer to 
it as one observed in tabes, and sometimes 
in syringomyelia. Rather seldom are other 
causes touched upon, and the fact that 
Charcot himself described injury to the 
spinal cord as an etiologic factor elicits only 
an occasional comment. 

While it is doubtless true that tabes and 
syringomyelia should receive first consider- 
ation in dealing with the etiologic factors, 
one must also recognize a large number of 
other conditions in which a typical neuro- 
pathic joint may be evolved; trauma to the 
spinal cord, trauma to posterior roots, cord 
tumors, congenital malformations (as spina 
bifida), spinal caries from tuberculosis, ma- 
lignant tumor or other destructive process, 
acute myelitis, poliomyelitis, leprosy, toxic 
neuritis, and hemiplegic states. 

Steindler'’^ calls attention to the fact that 
J. K. Mitchell in 1831 pointed out the con- 
nection between cord lesions and certain 
joint diseases; tabes was added by Charcot 
in 1868, myelitis by Weir Mitchell in 1875, 
anterior poliomyelitis by Laborde in 1873 
and syringomyelia by Sokoloff in 1892, the 
latter reporting 20 cases from the literature 
and adding 3 of his own, the oldest case be- 
ing that of Blasius in 1848. 

Israel,^® reporting a case of neuropathic 
joint following a shrapnel wound of the 
spine, cited earlier similar cases from the 
literature; Riedel in 1883 had described a 
neuropathy involving a knee, associated 
with a hemiparalysis, and resulting from a 
knife wound of the back; Chipault had de- 


scribed a case due to hematomyelia. 
Duncan^^ described an interesting case in 
which a lumberman forty-two years of age 
suffered an injury to the posterior spinal 
roots as a result of a blow from a falling 
log-. The anterior motor roots were unaf- 
fected and the patient was able to use his 
arm. His right arm was swollen from 
shoulder to wrist; the shoulder joint space 
showed tremendous widening, the radius 
and ulna were hypertrophic and the carpus 
was disorganized. There was definite anes- 
thesia throughout the length of the extrem- 
ity. 

On September 29, 1941, there was admitted 
to the West Suburban Hospital N. A., male, 
aged twenty-nine. He was brought in for a 
preliminary roentgenogram of the abdomen; 
since he presented symptoms of urinary sepsis, 
the film was ordered in a search for calculus. 

The outstanding findings in the roentgeno- 
gram were with reference to the right hip, and, 
to a lesser extent to the spine. The history given 
by the patient was that fifteen years ago he had 
been thrown from an automobile, fracturing his 
spine at the level of the first lumbar vertebra; 
and that since that time, as the patient stated, 
“he had been paralyzed from the waist down.” 

Examination revealed Joss of motor and 
sensory function in both lower extremities; 
there was saddle anesthesia, and further history 
revealed evidence of atony of bladder and rec- 
tum. The right hip was large and irregular in 
contour, with a tremendous bony overgrowth 
involving most of the articular structures. 

Further roentgenograms were made for 
bone detail; they are shown in Figures i 
and 2. When one surveys the enormous and 
purposeless bone production involving all 
the structures of the right hip joint, the 
huge and hypertrophic shelf of new bone 
which has been thrown out from the 
acetabulum, the grotesque distortion of the 
trochanters, and the osteosclerosis which 
invades the innominate bone w'cl) up into 
the ilium, this articular monstrosity seems 
to defy classification into any other group 
than that of the joint neuropathies, 

PROBLEMS IN PATHOGENESIS 

Most textbooks, not only of roentgen- 
ology but of orthopedics and neurolog}', 
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briefly denominate all the neuropathic ar- 
thropathies as “trophic disturbances” — 
ascribing to them a common origin with the 
familiar perforating ulcers so often seen on 
the feet of tabetics. 

This was the explanation which sug- 
gested itself to Charcotj and the one to 
which he clung, despite the vigorous ob- 
jections of A^olkmann and the scholarly dis- 
sensions of Virchow. The utter disorgan- 
ization which these joints undergo, the 



Fig. 1. Hip of patient suffering from biplegia of 
fifteen years’ duration, the result of Ivimbar spine 
fracture. The left hip is virtually unchanged save 
for a few osteophytes along the superior border 
of the inferior ramus of the left pubic bone.. The 
right hip shows changes characteristic of a neuro- 
pathic joint; there is no disarticulation, since 
there has been no weight bearing. Repeated turn- 
ing of the patient on his right side for nursing 
care is considered the “traumatic” factor fS^olk- 
mann) which has produced the grotesque peri- 
articular changes. The spine shows a suggestively 
increased density. 

lavish and purposeless production of new 
bone which appears about the articular 
areas, the great amount of osseous debris 
which accumulates all about the articula- 
tion certainly suggest, with the utmost 
logic, that here one is viewing such an al- 
teration of nature’s ordinary processes as 
could only take place in the presence of a 
most profound disturbance of regional nu- 
trition. 

As Duncan^^ puts it: “There is here an 
analogy to an insensitive tooth. It is essen- 


'tV- 



Fig. a. Both of these hips (tabetic in origin) show 
a similar tendency to lavish production of new 
bone, though here the etiologic factor is quite dif- 
ferent from the one operating in the case shown 
in Figure i. Both Figures i and 2 illustrate what 
is usually referred to as the hypertrophic form of 
the arthropathy. It is to this sort of new bone 
production that Israel gave the name “kallus 
lu.vurians.” Here, in contrast to Figure 1, there 
is disarticulation, the result of weight bearing. 

tial that every organ receive not only an 
adequate supply of blood, but also maintain 
constant communication with the central 
nervous system. This it does through ef- 
ferent and afferent nerves. The simplest 
reflex might be thought of as involving the 



Fig. 3. Here is well illustrated the “atrophic” form 
of tabetic arthropathy. The femoral heads have 
disappeared on both sides, producing the “drain- 
stick” femur of the French writers; a “wandering 
acetabulum is evident bilaterally. Along the inner 
margin of the upper third of the left femur is ex- 
emplified the “myositis ossificans neurotica” of 
Israel. 
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Fig, 4. A neuropathic arthropathy of the elbow — 
the rareness of which, in tabes, has been empha- 
sized by Warfield, The external condyle, rarefied 
and osteoporotic, has been fractured; the ole- 
cranon fossa and the internal condyle show scle- 
rotic condensation and early osteophyte produc- 
tion, as does the upper end of the ulna, adding a 
bit of consistent evidence in support of the 
“traumatic” theory, Charcotelbows are much more 
common, relatively, in syringomyelia than in 
tabes. 


sensory end organ, its fibers and cells in the 
spinal ganglion with a central branch arbor- 
izing around an anterior horn cell from 
which arises the motor nerve conveying an 
efferent impulse to distant muscle. How- 
ever the averaue reflex is much more com- 
plicated, one relay after another of nerve 
cells and fibers being employed, some pe- 
ripheral, some spinal and some cerebral. ^ 
Duncan goes on to point out a similarity 
between a devitalized tooth an a join 
which has been robbed of its nerve supply. 


or of a portion of its nerve supply, stating 
that the changes seen in the surrounding 
areas in either case may be atrophic or 
hypertrophic in character; the result, he 
concludes, of a severance of the nerve sup- 
ply to a part, from its central connections. 
The question has repeatedly arisen as to 
just what nerves may be “trophic” nerves; 
where they run, what their relationship to 
the sympathetic system may be, whether 
or not they have separate and distinct 
centers in the spinal cord, Lafora^"^ does not 
hesitate to commit himself rather definitely 
on the question of trophic centers: “The 
trophic medullary centers are situated near 
the sympathetic centers in the lateral horns 
in the dorsal cord and in the gelatinous sub- 
stance of the lumbar cord.” Few others, 
however, share Lafora’s confidence, the 



Fig, 5. Anteroposterior view of an arthrojiathy of 
the knee developing in a tal)etic; note the ex- 
uberant and purposeless production «f nevv l.one, 
the origin of which was .so much clarified by 
.Steindler’s painstaking re.searches. 
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statement being much more frequently 
made that we have no definite knowledge 
of the existence either of trophic centers or 
of trophic nerves, and Eloesser^® appearing 
to substantiate such a statement with some 
very convincing experimental evidence. 

Marinescu"® believes that the sympa- 
thetics, per se, might be operative in the 
production of changes referred to as 
“trophic;” he points out that reactions to 
histamine and to adrenalin carry a certain 
weight of evidence in that they are sharper 
on the side of the neuropathy; concluding 
from this that vasomotor phenomena play 



Fig. 6. Lateral view of the s.ime knee shown in_.l‘lg- 
ure 5. Note the “stalactite” of Charcot’s original 
description, at the upper end of the tibia. Enor- 
mous production of extra-articular osteophytes. 
Similar osteitic excrescences, to some extent frac- 
tured, have appeared at the upper and lower ends 
of the patella; for this sort of ossification, Potts 
uses the term “parosteal new bone.” 



Fig. 7. A Charcot wrist (etiology, tabes). Degenera- 
tive changes in the carpus, dislocation at radio- 
carpal joint. Early new bone production all about 
the articulation; increased density in the lower 
end of the radius, ossifying periostitis, increased 
soft tissue density. History of intermittent 
hydrarthrosis. 


part, not only in the development of ar- 
cular changes, but in the enormous bony 
rergrowth involving the periarticular soft 

irts. . 

Hildebrand^® advances a similar argu- 
,ent in discussing a neuropathic hip joint, 
rophic changes, he asserts, are observed 
ith equal frequency in central and pe- 
pheral lesions; the “neural nutrition of a 
art must not be interfered with; it may 
ivolve bone, muscle or skin. 

On this question Nielsen®® says; 

The question of trophic disturbances has 
iver been settled. For many years it has been 
icognized that the life of an axon depends on 
s continuity with the cell body, and that in 
sions of the lower motor neuron atrophy oc- 
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Fig. 8. A Charcot ankle (tabes). Above the destructive changes which may be seen at the Jower tibia] articu- 
lar surface is dense sclerosis, and excessive new bone production, especially evident in the lateral view. 
The chief involvement is, of course, at the tibiotalar joint; one can, however, predict that the subastra- 
galoid joint may soon show an increase of changes already evident. 


curs not only in the muscles but in the deeper 
structures as illustrated by the cessation of 
growth or actual atrophy of bone in acute 
anterior poliomyelitis. This, however, is not the 
entire answer. It has also been known since the 
demonstration of von Monakow (thirty years 
ago) that lesions of the parietal lobe of the 
cerebrum cause early atrophy of the opposite 
side of the body. Severe trophic disturbances 
are the rule in complete transections of the 
cord. 

The same author goes on to cite evidence 
that trophic disturbances often may not 
occur unless the vegetative nervous system 
is diseased or injured. The trophic lesions of 
tabes and syringomyelia, especially the per- 
forating ulcers, the ureteral and vesical 


disturbances of tabes, progressive facial 
hemiatrophy, scleroderma, the trophic le- 
sions of polyneuritis, especially arsenical, 
all occur in diseases in which the vegetative 
fibers are affected. In acute anterior polio- 
myelitis the lateral horns of the spinal cord 
are affected almost as severely as the 
anterior horns, and in the cases of severe 
trophic disturbances postmortem exami- 
nation shows a severe involvement of the 
lateral horns of the affected areas. 

In section of the afferent root or ganglion 
of the trigeminal nerve, Nielsen states 
further, trophic disturbances of the eye are 
a source of great clinical trouble, but if the 
section is made in the medulla (tractotomy) 
behind the point at which the sympathetic 
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fibers join the fifth nerve, trophic lesions 
do not occur. It is true, he continues, that 
section of the sympathetic trunk in man is 
not followed by trophic disturbances; it 
seerns that connection with the vegetative 
centers of- the spinal axis is the essential 
element which prevents the trophic lesions, 
dissociation from the periphery the essen- 
tial element which causes them. Nielsen 
quotes Archambault and Fromm to the ef- 
fect that while the vasomotor fibers are not 
trophic fibers in themselves, they may very 
possibly run with such trophic fibers. 

In dealing with the various lesions of 
syringomyelia which are grouped as 
“trophic,” GrinkeP® calls attention to the 
hardening and thickening of the skin of the 
affected parts, the coarseness and arrest of 


Charcot’s Joint 

growth in nails, the formation of indolent 
ulcers on the fingers, usually after an un- 
perceived burn. Cigarette smokers fre- 
quently char and burn themselves, not feel- 
ing the heat from the cigarette in their 
fingers. Occasionally, spontaneous ampu- 
tation of the distal portion of a finger oc- 
curs, due to the profound trophic changes. 
These, he points out, seem to be referable 
to the absence of normal pain and tempera- 
ture sensation, permitting the injury to oc- 
cur in the presence of a damaged vasomotor 
system which delays healing. (Is there not, 
here, a restatement of the essential portion 
of Volkmann’s original contention?) And 
further, in the type of syringomyelia known 
as Morvan’s disease — “The anesthetic and 
analgesic extremity is prone to develop 



Fig. 9. Here the new bone production in no way approaches that seen in other, 

intra-articular osteophytes, total disorganization of one articulation, par la 
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painless felons or whitlows which almost 
never heal, and completely destroy the 
phalanges involved. The vasornotor changes 
in Morvan’s disease, and the gangrene, 
show a great resemblance to Raynaud’s dis- 
ease and it is interesting to note that one 
theory ascribes this latter disease to a lesion 
of the lateral gray columns.” 

Grinker makes clear that in his opinion 
the presence of special trophic fibers has by 
no means been proved. He quotes Tower, 
wlio showed experimentally that striped 
muscle is morphologically not at all af- 
fected by sympathectomy. What does occur 
is secondary change in the skin and sub- 
cutaneous tissues through alterations of the 
nerve supply to the blood vessels. 

In 1917 Eloesser^® did a most important 
piece of work in the attempt to dispel some 
of the ambiguity which had continued to 
cling about the entire etiologic concept of 
the Charcot joint; his approach was most 
analytical, his efforts long continued and 
painstaking, and his work has been widely 
quoted. 

In the publication of this work, he began 
with the following declaration; 

We are no further in our knowledge of the 
joint lesions [of tabes] than we were twenty- 
five years ago. The best expositions of the sub- 
ject date back to that time; more recent ones 
have added nothing new and have often left 
out of consideration facts of importance. 

Do the nerves exert some mysterious 
“trophic" influence on the bone or will an 
alteration of the normal warning sen.se of pain 
suffice to explain the occurrence of osseous 
affections? Barth asked how we could hope to 
explain a neuropathic deforming arthritis when 
we did not even know the nature of an ordinary 
one. 

Eloesser then cut a series of posterior 
roots, in cat.s, so as to ablate the sensory 
supply to a particular extremity, enough of 
them to make a total analgesia, anesthesia 
and ataxy. In this series, some of the cats 
developed Charcot’s joints. 

He produced joint changes in another se- 
ries of animals, and, after waiting some 
time, cut the posterior roots; in the next 


series he reversed the process, cutting the 
roots first, waiting, and then inducing a 
deforming arthritis. The cutting of the pos- 
terior roots appeared to have no apprecia- 
ble effect on the amount of existent de- 
formity in the cats with arthritis. 

He then resected posterior roots in three 
cats, opened the joints and seared a spot 
on the femoral condyles with a thermo- 
cautery. Within three weeks, every cat thus 
treated developed a Charcot joint, with 
hydrops, deformity, and grating of joint 
surfaces. He goes on to say: 

This was, then, not a slow aggravation of a 
pre-existing deforming arthritis; it was the 
sudden response of an anesthetic joint to the 
acute trauma of operation, a rapid reaction to 
bone injury by the production of the typical 
Charcot joint. 

Attention is called to the fact that most 
of the Charcot joints are seen in early tabes 
— in patients still ambulatory and capable 
of inflicting the requisite trauma on a joint 
— in patients till ambulatory and capable- 
of inflicting the requisite trauma on a joint 
recently become insensitive. 

Soto-Hall and Haldeman,^® Steindler,"*^ 
Potts,®^ Barth,^ and others, have given ex- 
cellent descriptions of the pathologic 
changes which take place as a neuropathic 
joint develops. The primary pathologic 
process is a degeneration and partial dis- 
appearance of the joint cartilage, which is 
invaded by a fibrous connective tissue from 
the pannus on its surface. In certain areas 
the zone of preliminary calcification is ex- 
posed by the stripping away of cartilage. 

Beneath this zone there may be a pro- 
liferation of cartilage which becomes con- 
verted into subchondral bone, thus ac- 
counting for the sclerotic, eburnated bone 
seen at the base of large defects in the ar- 
ticular cartilage. A generalized atrophy of 
the trabeculae of the cancellous bone is 
often seen. In one instance a perivascular 
infiltration of lymphocytes was observed, 
though in the capsule of the knee joint this 
is a rare finding. 

When well established, the lesions arc 
quite typical. Two types of osteophytes arc 
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Fig. 10. Some evidence of an 
the other illvistrates very 


effusion still persisting in the knee which has partially retained its articulation; 
well Kienbock’s expression “arthrosis deformans hypertrophica simplex. 


usually seen. The first is a loose, detached 
bone fragment which may seem to be the 
result of recent fracture. Some such frag- 
ments become attached to the bone and 
grow, in an amorphous, purposeless fashion. 
Some, especially in the spine, seem to serve 
a purpose in that they bridge an interspace 
and lend support where instability is be- 
coming marked. 

In the spine, these osteophytes begin at 
the articular margins and resemble greatly 
the h}’p)ertophic form of arthritis, but are 
usually larger than those seen in the latter 
condition. Within an affected vertebral 
body the bone is usually denser as from a 
calcareous' infiltration. The osteophytes 
themselves are usually of good osseous in- 
tegrity^. 

^oth atrophic and hypertrophic forms of 
neuropathic arthropathy may be met with: 
in the former, relaxation ot ligaments and 
displacement of articulating surfaces pre- 
vail; in the latter, proliferative changes 


attract attention. Intra-articular and extra- 
articular osteophytes, exostoses, ossifica- 
tion of muscles and ligaments; joint carti- 
lage ossification and marginal lipping at 
contact points, to be followed later by de- 
fibrillation of superficial and eburnation of 
deep layers, and destruction and resorption 
of the joint bodies, both intra-articular and 
extra-articular. 

In the hip a “wandering” acetabulum 
may be encountered, and the femoral head 
may be lost by attrition, with part of 
neck, producing the “drumstick head of 
the French authors. The acetabulum niay 
be perforated, with so-called central dis- 
location” of the head of the femur. 

Microscopically, cartilage may be lost m 
places, covered by vascular and celldar 
connective tissue, a form of pannus, while 
in the depths there is an abnormal prolifera- 
tion of cartilage cells witli formation of new 
cartilage islands. The spongiosa is of ir- 
resaili^r structure, the spaces between the 
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Fig. 1 1. A Charcot spine. Marked increase in sclerot- 
ic density noted in the involved vertebrae, de- 
formity of vertebral bodies, decrease in joint 
space between the fourth and fifth lumbar verte- 
brae. On the right, such marginal lipping as to 
justify the French expressions “bee de perroquet” 
and “foyer.” 

lamellae are filled with cellular and vascular 
connective tissue and contain giant cells 
similar to those seen in giant cell tumors; 
but whether these are osteoblastic or come 
from the endothelium of the blood vessels 
or from fibroblasts is not determined. 

In the cartilage, vacuoles are observed, 
but these are secondary regressive changes 
and precede the transformation of cartilage 
into connective tissue. Destruction of car- 
tilage is accompanied by destruction of 
underlying spongiosa with the formation of 
large crevices and defects. Bone absorption 
is carried out by giant cells; never is ne- 
crosis found. 

The destruction and absorption of carti- 
lage occur from the pannus above and from 
the spongiosa below; in this way hollow 
spaces, called the Weichselbaum lacunae, 
are formed, and the cartilage becomes 
honeycombed. 


The particularly characteristic point for 
the neuropathic arthropathies is that the 
endochondral ossificadpn under the joint 
cartilage, which ordinarily becomes sta- 
tionary with formation of a continuous 
limiting bone lamella, the so-called pre- 
liminary calcification zone is now becominer 
extensively revived. The first step of this 
revival is the proliferation of the joint car- 
tilage. The second step is a forward pushing 
of the preliminary calcification zone, and 
the third step is a penetration of vascular 
marrow recesses into this zone and then 
into the now calcified cartilage. 

The joint reacts on all occasions with the 
resumption of endochondral ossification. 
The degree of this ossification is so great atid 
so diverse, that, by dint of simultayieous ab- 
sorption and proliferation an enormous hi- 
congruity of the joint surfaces may result. 
(Steindler) 

Relative to the case which I have de- 
scribed above, in which a neuropathic joint 
developed in a patient who for fifteen years 
had been bedfast, the question might be 
asked as to the source of “trauma,” if 
trauma is to be accepted as the activating 
force in the production of the new bone seen 
about the acetabulum and trochanters; the 
answer is to be found in the fact that during 
most of this prolonged period of inactiva- 
tion the patient had, as a matter of habit, 
been turned on his right side for nursing 
care. The continued pressure of the body 
weight may be seen to be quite adequate as 
a source of trauma in an insensitive joint, 
if one reflects that the “trauma” ordinarily 
suffered consists in no more than that re- 
ceived in ordinary locomotion — in the 
physiologic use of a joint. 

CONCLUSIONS 

1. There is no definite evidence of the 
existence of “trophic” nerves. 

2. The changes observed in neuropathic 
arthropathy appear to be brought about by 
repeated subclinical traumata occurring in 
an insensitive joint. 

40 East Oak St. 

Chicago, Illinois 
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A NEW SERIES OF RADIOPAQUE COMPOUNDS* 

I. CHEMICAL STRUCTURES, CHANNELS OF EXCRETION AND 

ROENTGENOGRAPHIC USESj 

By BERNARD S. EPSTEIN, M.D. 

(CUN’ICAI. AND ROENTGENOLOGIC ASPECTS) 

SAMUEL NATEI^ON, Ph.D. 
and 

BENJAMIN KRAMER, M.D. 

(chemical aspects) 


T his communication presents a hitherto 
unreported series of compounds which 
have the physiological properties of being 
excreted through the liver and biliary tract 
and the kidneys. By virtue of the iodine 
constituent of the various members of the 
series roentgenographic visualization of the 
gallbladder, the urinary bladder and to a 
slight degree the kidney pelvis and calices 
may be obtained in varying degrees of in- 
tensity. The entire series is nontoxic and 
is readily tolerated by the human organism 
without any unpleasant reactions. 

The two compounds now used for 
oral cholecystography are tetraiodophenol- 
phthalein® and beta (4-hydroxy-3,5-diiodo- 
phenyl)-alpha-phenyl-propionic acid.'*-® An- 
other compound, diiodo-atophan, was 
used for a short time but was discarded 
because of toxicity.® Tetraiodophenol- 
phthalein, commonly used as its sodium 
salt, is often accompanied by gastric irrita- 
bility and has cathartic properties which 
may distress the patient, and unabsorbed 
particles may remain in the gastrointestinal 
tract resulting in disturbing roentgeno- 
graphic shadows. However, it is an efficient 
compound and produces adequate gall- 
bladder visualization. The propionic acid 
derivative, which is used as the free acid, 
is better tolerated and likewise is efficient 
for gallbladder roentgenography. However, 
untoward systemic reactions such as diar- 
rhea, intestinal cramps and burning on 
urination have been encountered after oral 


administration." Intravenously it is a con- 
vulsant drug and has resulted in death in 
doses varying from 100 to 200 milligrams 
per kilogram of body weight in cats.® 

A review of the chemical structure of the 
reported oral cholecystographic compounds 
suggested to one of us (S. N.) that a series 
of compounds might be evolved which 
would combine adequate gallbladder visual- 
ization with minimal or no toxic side reac- 
tions. The optimum requirements for such 
compounds were considered to be the 
following: 

1 . The compounds should have a molecu- 
lar structure which is borne to the liver. 
Such a group would be the phenolic group, 
which is known to be detoxified in the liver 
either as the sulfate ester or the glu- 
curonide, and which is a product of normal 
body metabolism. 

2. The molecule should contain a car- 
boxy group so that the sodium salt may be 
formed to facilitate the solution of the 
compounds in bile. 

3. The molecule should have an iodine 
content sufficient to render it radiopaque in 
the quantities present in the gallbladder. 

4. The compound should be fat soluble 
so that it would pass through the liver and 
gallbladder rather than through the kidney 
as would occur with water soluble com- 
pounds. To achieve this fat solubility it was 
decided to use an iodinated aromatic 
nucleus with aliphatic side chains. 

It was also decided that the number of 


* From the Pediatric Research Laboratory (Dr. B. Kramer) and the Department of Radiolog) (Dr. i . . asc ), e Jewis 

Hospital of Brooklyn, Brooklyn, New York. 

t -Aided by a grant from National Synthetics, New York. 
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phenyl groups be kept to a minimum inas- 
much as these are sources of physiological 
toxicity. Tetraiodophenolphthalein con- 
tains three phenyl groups, two of which 
bear two iodine atoms each, and beta 
(4-hydroxy-3,5-diiodophenyl) alpha phenyl 
propionic acid contains two phenyl groups, 
one of which carries the iodine atoms. In 
diiodo-atophan a quinoline nucleus is 
present which renders the compound suffi- 
ciently toxic to be unusable for clinical 
purposes. 

lodinated parahydroxyphenylacetic acid 
was chosen as the initial compound of our 
series because it fulfilled all the criteria set 
forth. Inasmuch as there is but one phenyl 


group in the compounds their toxicity is 
low. Furthermore, the iodination of the 
phenolic group renders it even less toxic. 
An example of the effect of iodination is 
exhibited by phenolphthalein, which is 
tolerated by man in grain doses, while 
tetraiodophenolphthalein may be taken in 
doses two hundred times as large. The 
hydrocarbon side chains in the series are 
completely non toxic. 

The initial compound, 3-5-diiodo-4- 
hydroxyphenylacetic acid, is a derivative 
of parahydroxyphenylacetic acid, which is 
a normal degradation product of tyrosine 
derived through deamination and oxida- 
tion.^ As long ago as 1882 Baumanrff 


I. 3-5-diiodo-4-hydroxyphenyI acetic acid 
I 

\__CHr COOH 
1 ^ 

1. 3-5-diiodo-4-hydroxyphenyl propionic acid 
I 

HO^ 'xCHj- CHo- COOH 
I ^ 

3. 3-5-diiodo-4-hydroxyphenyl butyric acid 
I 

HO / ^.XHj • CH;- CHr COOH 


r 


Table I 


4 - 


3-5-diiodo-4-hydroxyphenyl valeric acid 



■\ CH: • CH2 • CH; • CH: • COOH 


5. 3-5-diiodo-4-hydroxyphenyl hcxanoic acid 
I 

HOX \ CHj- CH- CH- CH- CH- CCCH 

. ■ 

1 


6. 3-5-<iiiodo-4-hydroxyphenyi pelargonic acid 

HO/ CH- CH- CH- CH- CH- CH- CHr CH- COOH 

^ 

I 

7. ■!-<.diirKln-4-hydroxyphcnyI dccanoic acid 

HO/ CH- CH- CH- CH- CJJ- CH- CH: Oh- CH- COOH 

S. pc-di!fxio-4-hydrox>phcny! undecanoic acid 

HO/' XH-CH-CHrCHrCH; CH-CH;-CH.-CH-CIb CnOH 
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9. alpha-(3-<-diiodo-4-hydroxy-benzyl) butyric acid 
' , ' CHi-CH, ’ 


HO<^ CH:- d'H;- CCOH 
I ^ 

10. alpha-(3-5-diiodo-4-hydroxy-benzyl) caproic acid 

' CH; CH:-CH-CHj 

HCC 


>CH;CH;-COOH 


1 


ji. 3-5-diiodo-4-hydroxyphenylcyclo-hexanoic acid 
I 


HO; 


> 


CH;— COOH 
/ \ 

-CH; CH. 


CH; 


CH. 


CH. 


12. 3-5-diiodo-4-hydroxyphenyIcyclohexvlacetic acid 
I ’ ’ ' 

HO<'’ ^-CH.— CH-.- CH;— CCCH 

I ■ ' 

* CH. CH. 

! i 

CHr-CH; 


±03 



Fi®. 1. Roentgenogram of the abdomen of a rabbit two hours after the intravenous injection of 500 milli- 
grams of 3-5-diiodo-4-hydroxYphenylacetic acid. The urinary bladder is sharply visualized. The gall- 
bladder is not visible. There were no untoward reactions. 

Fig. 1. Roentgenogram of the abdomen of a dog weighing 3 kilograms six hours after the intravenous injec- 
tion of 3 grams of 3-5-diiodo-4-hydroxyphenylacetic acjd. Both the gallbladder and the urinary bladder 
are well visualized; there were no untoward reactions, 
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isolated 500 milligrams of this compound 
from 25 liters of normal human urine. 
Tyrosine is one of the essential amino acids 
present in all complete proteins. 

In developing this series of compounds 
all the subsequent members were con- 
structed as homologues of iodinated para- 
hydroxyphenylacetic acid, A homologue is 
a compound which differs from the ad- 
jacent members of the series by a change in 
molecular weight of CHa. As a rule the 
progressive lengthening of an aliphatic 
chain increases its oil solubility and its 
chemical inertness, and decreases its water 
solubility. 

A series of thirty-one such iodinated com- 
pounds was prepared, of which twelve were 
selected for further study.® With the ex- 
ception of parahydroxydiiodophenylpro- 
pionic acid, all these compounds have 
never been reported before. The twelve 
selected were chosen because of their ease 


of preparation and low cost. As will be 
noted in Table i the first eight members are 
straight aliphatic chain compounds con- 
taining from two to eleven carbons. The 
remaining four compounds contain the 
carbons in branched and cyclic side chains. 
Absolute purity of the compounds is es- 
sential in avoiding any unpleasant systemic 
reactions. 

We made a study of the available ex- 
perimental animals for evaluating gall- 
bladder opacifying compounds with in- 
teresting results. Chicks, rabbits, frogs and 
dogs were used. The first three were un- 
satisfactory inasmuch as their gallbladders 
did not visualize with any compounds in- 
cluding our own. Although results with 
dogs were rather difficult to evaluate, they 
were fairly satisfactory. We found that the 
short chain members of our series visualized 
dog gallbladders better than human gall- 
bladders, while the longer chain members 



Ftr,. J, rountgenoaram of the abdomen of an adult m.alc volunteer eight hours after the oral ingestion of 
t gra^m's of i-<-di!ndo-4-hydraxyphcny!acetic acid. Both the g.alibladdcr and the urinary b!.nd<ier .are 
Vafrly well visua!i7,ed, and the left renal pelvis is faintly outlined. There were no systemic reactions. Jl, 
rf>cVtgenogram of the right upper abdomen of the same patient taken ten minutes later. 'Hie right renal 
fvrlvis .and upper vn-tcr .arc well visualized. The caiices arc obscured by the ojiacificd gallbladder. 




Fig. 4. Roentgenogram of the right upper abdomen of an adult male volunteer twelve hours after the oral 
ingestion of 3 grams of 3-5-diiQdo-4-hydroxyphenyIundecanoic acid. The gallbladder is fairly well visual- 
ized. Unabsorbed particles persist in the hepatic flexure. There were no systemic reactions. 

Fig. 5. Roentgenogram of the right upper abdomen of an adult female volunteer twelve hours after the 
oral ingestion of 3 grams of 3-5-diiodo-4-hydroxyphenylbutyric acid. The gallbladder is fairly well visual- 
ized. There were no systemic reactions. 


visualized human gallbladders more in- 
tensely than canine gallbladders. It is im- 
portant in considering this experimental 
work on dogs to recall that the canine gall- 
bladder lies high and close to the midline, 
and is often obscured by the spine. Oblique 
and lateral roentgenograms may be neces- 
sary to visualize this structure. Ultimately 
we tested the various compounds on dogs 
and rabbits for evaluating toxicity, and 
relied on human volunteers for evaluating 
the compounds for use in diagnostic pro- 
cedures. 

All the compounds in this series were 
found to be free from 'untoward physio- 
logical reactions in oral doses varying 
from 3 to 9 grams. All the compounds 
were given intravenously to rabbits in 
doses of 5cx> mg. per kilogram body weight 
without ill effect. Three grams of diiodo- 
parahydrox}'phenylacetic acid were given 
intravenously to an S pound dog without 
ill effect. A 2.5 kilogram cat Avas given 


doses of 250 and 500 mg. per kilogram body 
weight of a-ethyl-/3-3,5-diiodo-4-hydroxy- 
phenylpropionic acid intravenously with- 
out untoward reaction. More than 50 
rmlunteers have taken oral doses of from 
3 to 9 grams of the latter compound Avith 
remarkably little reaction. An occasional 
induddual noticed a fleeting sensation of 
irritation on starting the urinary stream. 
Gastric distress and loose stools Avere in- 
significant, and true diarrhea has not been 
encountered. We haA'^e found doses from 
3 to 5 grams completely adequate for 
clinical purposes. 

The short chain compounds pass rapidly 
through the kidneys but sloAvly through the 
gallbladder. Because of this, good cysto- 
grams may be obtained in from six to eight 
hours by the oral route. The Ausualization 
of the gallbladder Avith these compounds is 
only fair. Kidney visualizations haA'-e been 
unsatisfactory as a rule AV'itli the compounds 
tested. 
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Fig, 6 , roentgenogram of the right upper abdomen of an adult female volunteer twelve hours after the 
oral ingestion of 3 grams of alpha-ethyl beta (3-5-diiodo-4-hydroxyphenyl) propionic acid. The gallbladder 
is very well visualized. There were no systemic reactions, B, roentgenogram taken one hour after a pre- 
pared fatty meal (cholex). The gallbladder has contracted sharply. 

The longer chain compounds, which are later passage through the kidneys is demon- 
more oil soluble, are excreted principally strated by the fact that good cystograms 
from the liver into the gallbladder. Their may occasionally be obtained together 

with oral cholecystograms. Oral cholecysto- 
grams which compare favorably with those 
obtained with reported compounds have 
been obtained consistently. At the prc.sent 
time we have narrowed the best compounds 
in the series to those containing saturated 
nuclei of from five to eight carbon atoms. 
These are .sufficiently heavy to be extracted 
by the biliary tract, visualize the gallldad- 
der and leave no trace of the opaque sub- 
stance in the gastrointestinal tract. The 
longer carbon chains beyond the ciglu 
carbon nucleus likewise arc excreted pri- 
marily througli the biliary tract but may 
remain in small granules in the intestinal 
tract, rc.sulting in small but disturbing 

Fro. 7. Kocntgcnogmin of the right upper abdomen 
of an adult female %’oiuntccr twelve hours after 
the or.al .administration of 3 gmms of alplin-efhyl 
bct.i f3.5-diiodo.4-hydroxyphcnyl} projiionic acid. 
'I'hc g.illbl.addcr w.ar. very well visualizeti .and there 
were no systemic reactions. 
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opacities from the roentgenographic view- 
point. 

At the present time we have selected 
two compounds for more intensive clinical 
investigation. These are numbers 9 and 10 
in Table i, containing 57.0 per cent and 
53.4 per cent iodine respectively. Thus far 
we have used these compounds in 50 vol- 
unteers in our laboratory and are satisfied 
that they are nontoxic and satisfactory for 
use in diagnostic procedures. Further in- 
vestigation is in progress to test the various 
homologues in the series for their relative 
roentgenographic intensities in the study 
of the gallbladder and urinary tract. 

Jewish Hospital 
555 Prospect Place 
Brooklyn, N. Y. 
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CAPSULES AND INSERTER FOR THE USE OF RADIUM 
CELLS IN THE TREATMENT OF CANCER 
OF THE UTERINE FUNDUS 

By LLOYD A. CAMPBELL, M.D. 

SAGINAW, MICHIGAN 


T he use of a multiple capsule tech- 
nique to increase the effectiveness of 
radium treatment in cancer of the fundus 
of the uterus is generally accepted by the 
profession. Although the number, size, 
shape and methods of application of the 
source may vary,^-^'^.'*.^ they all are based 
upon the use of many small, relatively 
weak capsules which are packed into the 
uterine cavity until it is filled. 

To this treatment the standard platinum 
cell with its small size and relatively weak 



Fig. I. Inserter re.ndy for use with a capsule in 
place and the wire loop over the retaining post. 

radium content can readily be adapted. 
Each capsule contains four cells giving 
a total filter equivalent to I millimeter of 
platinum. The capsules have an over-all 
length of 19 mm. and a diameter of 6 mm. 
'J'hc eye end of the capsule and the recepta- 
cle of the inserter are accurately machined 
at corresponding angles to fit together simi- 
lar to a ground joint. This gives a rigidity 
to the capsule as it is tightly held by tlic 
inserter, thus making an easier and a more 
exact placement within the uterus. 


The capsule is held by a wire stem con- 
sisting of four strands of No. 30 stainless 
steel wire tightly twisted together and 
looped at the proximal end to fit over a 
small retaining post on the plunger. The 
wire as thus made is stiff enough to retain 
the capsule where it was originally placed 
and the protruding wires aid in a better 
drainage of the uterine cavity. Replace- 
ment of new wires can be easily accom- 
plished without special tools or skill. A 
Deknatel letter bead is threaded on the wire 
for identification as the capsules are best re- 
moved from the uterus in the reverse order 

CAPSULE 

JE£rj3Acr//^<C E HOL O B R. 



Fig. 2, Cross section drawing through the receptacle 
and capsule showing the corresponding surfaces 
which hold the capsule rigidly. 


of their placement. With the cervix suffici- 
ently dilated at the time of introduction, no 
difficulty has been experienced in their re- 
moval if this procedure is followed. 

d'he inserter consists of the capsule re- 
ceptacle as described, a hollow curved 
shank long enough for usual uterine work, 
and a handle of finger rests and plunger to 
which is attached a retaining post for the 
w'ire loop. The plunger extends the entire 
length of the instrument and is retracted 
constantly under tension supplied by a coil 
spring in the body of the handle. When tlic 
capsule is placed in the receptacle of the 

8 
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A 


Fig. 3. Anteroposterior (A) and lateral (B) roentgenograms showing multiple sources of radium within a 
large uterus, with several capsules resting transversely against the fundus. 




•1*^ .rp.’jf* 


B 


J^nteroposterior {A) and lateral (5) roentgenograms showing multiple 
sources of radium within a uterus of averaee size. 
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inserter and the wire loop over the retaining 
post, the spring tension holds the capsule 
firmly until released. 

The instrument thus assembled is in- 
serted into the uterus to the desired posi- 
tion, the plunger pressed about one-quarter 
of an inch to release the wire from the re- 
taining post and then pressed a similar dis- 
tance to dislodge the capsule from the re- 
ceptacle. Two inserters speed the process as 
one can be loaded as quickly as the other is 
inserted and emptied. Approximately ten 
capsules will fill the average size uterus. 

405 Building & Loan Bldg. 

Saginaw, Michigan 
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IRRADIATION SICKNESS: HISTAMINE EFFECT 
TREATED WITH BENADRYL 

A PRELIMINARY REPORT 

By J. E. LOFSTROM, M.D., and C. E. NURNBERGER, Ph.D. 

St. Mary's Hospital 

DETROIT, iaCHIGAN 


P ATIENTS, ill with irradiation sickness 
as a result of deep roentgen therapy, 
are relieved of severe symptoms by admin- 
istration of benadryl (beta-dimethylamino- 
ethyl benzhydryl ether hydrochloride), a 
newly introduced antihistamine agent.* 
The degree and frequency of relief are so 
marked that it seems worth while to-report 
preliminary results on a small series of 
cases. 

The study of the present series of pa- 
tients with irradiation sickness was initi- 
ated (i) because it was thought that a sub- 
stance possessing antihistamine action, 
such as benadryl, might neutralize the 
activity of foreign proteins resulting from 
roentgen-ray disintegration of cells and 
thus be effective in controlling irradiation 
sickness and (2) because dramatic results 
were obtained when benadryl was adminis- 
tered in 2 cases of severe irradiation sick- 
ness. It was the latter which really pre- 
cipitated our study, so it is worth while to 
consider them in detail. 

Case 1. (Case i,Tablei.) A female, aged forty, 
had undergone exploratory operation which re- 
vealed an inoperable papillary carcinoma of the 
ovary. She was referred for a course of deep 
roentgen therapy. After five treatments, irradi- 
ation had to be discontinued because of severe 
nausea, vomiting and diarrhea. K few days later 
she returned for further therapy. The following 
treatment plan was instituted: 250 kv., 
Thoraeus filter, 50 cm. skin target distance, and 
200 r to each of two fields daily. Irradiation sick- 
ness promptly developed despite use of the 
usual prophylactic measures including increased 
fluid, carbohydrate, and vitamin intake. Her 
condition became progressively severe; she 
began to miss appointments and finally was 
bedridden three days before she was able to 

* Supplied for investigational purposes only by Parke, Davis 
and Company, 


return for her seventh treatment. At that time 
she was given her usual daily dose of roentgen 
radiation and this was followed by intravenous 
injections of 10 cc. of benadryl (100 mg.). The 
immediate reaction to the injection simulated 
alcoholic intoxication. She became dizzy and 
drowsy, with unsteady gait, blurred vision, and 
slurred speech. The patient was kept in the 
clinic until intoxication subsided (three hours) 
and then sent home accompanied by a relative. 
She returned the following day, manifesting a 
most amazing change in condition. Nausea, 
vomiting and diarrhea had ceased; appetite and 
strength had returned. A change of personality 
occurred which was reflected by renewed inter- 
est in personal apearance and in her home. The 
patient was able to complete the roentgen 
treatment schedule without recurrence of irradi- 
ation sickness. While psychic elements may 
have played a role in her recovery from irradi- 
ation sickness, there were no reasons to suspect 
them, and thus, no attempt was made to ex- 
clude them. 

Case ii. (Case ii, Table i.) The second pa- 
tient, an ambulatory female, aged forty-six, 
treated for a similar condition and by similar 
methods, developed extremely severe diarrhea, 
with marked anorexia, weakness and nausea. 
Intravenous injection of 10 cc. of benadryl 
(100 mg.) promptly stopped the diarrhea de- 
spite the fact that this patient had 25 stools 
during the preceding six hours. She likewise 
showed a striking improvement in morale which 
persisted throughout the balance of deep roent- 
gen treatments^ 

METHODS AND PROCEDURES 

Encouraged by these results we began 
routine use of benadryl in treatment of pa- 
tients who developed definite symptoms of 
irradiation sickness. AH other methods of 
therapy used previously for irradiation 
sickness were discontinued and the 19 cases 
reported in Table i are indicative of the 
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Table t 


SUMMARV OF CASES OF IRRADIATION SICKNESS TREATED WITH BENADRVL 


Case 

Diagnosis 

Deep Roentgen 
Therapy; 
Region Treated; 
Dates 

Date 

Symptoms 


Ano- 

rexia 

Nausei 

‘ Vomit- 
ing 

- Weak- 
ness 

B 

Reaction 

I 

Carcinoma of ovary 

Pelvis 

1- 29-46 
to 

2- 14-46 

2- 1-46 

BE 

m 

+ + + 

+ -f + 

1 +-f 

Diarrhea 

2- 6-46 

+++ 

iBiS 

+ -f"h 

4- 4. 4. 

+ + 


2- 6-46 

Benadryl intravenous 10 cc. 100 mg. 

Sleepy, dizzy weak 

2- 7-46 

-h 

0 

0 

-f 

0 

Marked improve- 

2- 8-46 
2-14-16 

+ 

0 

0 

+ 

■ 

- ment; no diarrhea 

11 

1 

. 1 

1 

Carcinoma of ovary 

Pelvis 

1- 29-46 
to 

2- 25-46 

2- 6-46 

+ + 

4* 

0 

+ + 



2- 7-46 

-h-f 

4“ 

0 

4- ^ 



2- 7-46 

Benadryl intravenous 10 cc. 100 mg. 

Vision hazy; walk- 
ing unsteady; weak; 
drowsy 

2- 8-46 

0 

0 

0 

0 

0 

Marked improve- 
ment; no diarrhea 

2-18-46 

2-23-46 

+ 

+ 

-f 

0 

4" 

III 

i 

j Recurrent carcinoma 
of breast, terminal 

1 stage 

Breast; thoracic 
spine; neck 

1- 28-46 
to 

2- 21-46 

2- 8-46 

4* 4- 

4. 4. 

B 

4“ 4* 

. . 

-f 4" 


2-13-46 

•f-h 

•f + 

mm 

4. ^ 

mm 

2-14-46 i 

++ 

-h-f 




2-15-46 j 

[ Benadryl intravenous locc. 100 mg. | 

Dizzy, sleepy, weak, 
apprciicnsive 

2-16-46 

+ i 

1 

4- 

0 

4-4. 

0 

Improved 

2-19-46 

+ 

-f 

0 

++ 

0 

2-20-46 

+ 

0 

0 

-f + 

0 1 

2-21-46 

4* 

0 

0 

4.4. 

0 

IV 

Carcinoma of tongue 

Tongue 
a- 2-46 
to 

2- 9-46 

-f + 

4- 4- 

++ 

+ 1 

0 


a- 10-46 

-f + 

4- 4- 

-f -f- 


0 

3- 6-46 

2-1 1-4<» 

-f-i- 

+-f 

-f-f j 

++ 


2-1 1-46 

Benadryl 2 kapseals 50 mg. each 1 

S'o reaction 

2-12-46 

- 

+ 

0 4- 

0 1 

improved 


2-12-46 

Benadryl4k3pscals comg. each ! 

''■'0 reaction 


2-14-46 


+ 

1 

4. 1 4- -r j 


i ' 

I 

1 

i i 

1 i 

. 1 

; j 


2-16-46 1 

4-4- 

-r- 4 - 

f 

1 

+ 4- 1 4- -f h 

i 

['0 ill to tome 
or treatment 


2-16-46 

Benadryl intravcnoui locc, t!y>rr)i;,nt home \ 

(1 

VraJ;/ic^% 

ii 7 /y 


2-18-461 

-hi 

} 

+ 1 0 

4 - I oil 

inproved; able to 
omplef'’ thesrrir*. 

1 

2-10-46 1 -i- 

.1 ; -■ r 

O'. + ' 0 , 
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Case 

Diagnosis 

Deep Roentgen ' 
Therapy; 
Region Treated; 
Dates 

Date 

Symptoms 

Reaction 

Ano- 

rexia 

Nausea 

Vomit- 

ing 

Weak- 

ness 

Head- 

ache 

V 

Carcinoma of ovary 

i 

■ Pelvis 

1- 29-46 
to 

2- 19-46 

1 

! 

2- 9-46 

■L-b 

++ 

+ 




2-10-46 


0 

b 



2-1 1-46 

+ 

++ 

++ 

++ 


2-12-46 

Benadrylintravenous 10 cc. 100 mg. j Drowsy, weak 

i 

2-13-46 

0 ! 0 j c j 0 ! 0 

Improved 

1 

1 

i 

i 

BS 

° 

0 j 01 0 0 

2-184-6 


0 

0 

4-+ 1 0 

2-19-46 

+ + 

0 

0 j ++ j c 

VI 

) 

i 

1 

. 

Carcinoma of breast 

Breast 

1- 30-46 
to 

2- 16-46 

2-11-46 

■B 

++ 

° i 


2-12-46 

H — b 

++ 

0 ■ 

2-13-46 

-b-h 

+ + 

0 1 

2-13-46 

Benadryl 4 kapseals 50 mg. each 

Drowsy 

2-14-46 

0 

0 

t 

o' 0 j 0 

Improved 

2-14-46 

Benadryl 4 kapseals 50 mg. each | None 

2-15-46 

0 1 0 1 0 1 0 0 


2-16-46 ! 0 j 0 

C 

0 ■ 0 

vn 

Menopausal menor- 
rhagia 

i 

i 

i 

Pelvis 

2-11-46 

to 

2-21-46 

2-12-46 

■i- + 

+ T 

0 

0 i 0 

1 

No reaction 

2-12-46 

Benadryl 3 kapseals 50 mg. each 

2-13-46 

+ + 



m 

Dizzy, weak 

2-14-46 

-r + 

b 



B 

2-14-46 

Benadryl intravenous 5 cc. 50 mg. 

2-15-46 

++ ! 0 j 0 1 0 0 

Improved 

Improved 

2-18-46 

-b ‘b 1 "b b 1 0 j 0 j b 

2-151-46 

b 

b 

0 1 0 j 



0 i 0 

0 j 0 

s 


0 

0 

0 ! 

vin 

Lymphosarcoma 

f 

1 

Cen-ical nodes; in- 
guinal nodes; epi- 
gastrium 

2- 1 S-46 
to 

3- 4-46 

m 

+ 

0 

0 

0 

° 

No reaction 

3- 1-46 

b 

b b 

0 

0 

0 

3- 1-46 

Benadryl 3 kapseals 50 mg. each 

3- 2-46 

+ 1 0 

0 

0 

0 

Improved 

j 1 


i 
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o 
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J. E. Lofstrom and C. E. Nurnberger 


August, 1946 


Case 

Diagnosis 

Deep Roentgen 
Therapy; 
Region Treated; 
Dates 

Date 

Symptoms 


Ano- 

rexia 

Nausea 

Vomit- 

ing 

■ Weak- 
ness 

■ Head- 
ache 

Reaction 

IX 

Carcinoma of breast 

Breast and pelvis 
a- 7-46 
to 

3- 1-46 

2- 7-4< 
2 - 23 - 4 < 

) 0 

> 

0 

0 

0 

» c 

3 

a- 25 - 4 f 

) 0 

+ 

0 

0 

c 

) 

2-26-4C 

i ++ 

0 

0 

0 

c 

) 

2-28-46 

1 -E 4 " 

+ + 

1 ' ° 

0 

0 


2-28-46 

1 Benadryl 3 kapseals 50 mg. each 

No reaction 

2-29-46 

+ 

0 

0 

4 " 

0 

Improved 

3 - 1-46 

+ 

0 

0 

-1- 

0 


X 

Carcinoma of cervix 

Pelvis 

a-25-46 

to 

3- 7-46 

2-26-46 

0 

0 

0 

0 

0 


2-27-46 

0 

0 

0 

0 

0 


2-28-46 

0 

+ 

0 

0 

0 

Diarrhea 

3 - i- 4<5 
3- 2-46 

0 

0 

0 

0 

0 

3- 4-46 

0 

4 ~ 

0 

0 

1 

0 

3- 5-46 

4 “ 

4 " 

i 

0 

4 * 

1 

0 

3- ^- 4 ^ 

Benadryl 3 kapseals 50 mg. each 


No reaction 

3 - 7-46 

1 

0 

||M 

■ 

4 " 

0 

Improved; no diar- 
rhea 

XI 

1 

J 

Carcinoma of cervix 

Pelvis 

2- 26-46 1 

to 

3 - ' 5-46 

2-26-46 : 

0 

0 


4- 4- 

0 


2-27-46 



HB 

++ 

0 

2-28-46 

+ 

-f 

4 ~ 

++ 

0 

2-28-46 

Benadryl 3 kapseals 50 mg. each 

No reaction 

3- 1-46 

+ + 

4 " 

0 

4 " 4 " j 

0 

No improvement 

3- 1-46 

Benadryl 3 kapseals 50 mg. each j j 

No reaction 

3- 2-46 

Bl 

+ 

i 

0 j 4 - 

0 1 j 

'mproved 



B 

++ 

++ 

: 

4 -f-J 

+ + 


3- 4-46 

Bcn.adryl3 k.apscals 50 mg. each ^ 

'I'o rcactif n 


3 - 5-46 

+ 

+ 


0 

-i- r 

mproved 


3 * 

Benadryl 3 kapseals co mg. each ^ 

fO reaction 


3- 6-46 

-i-+ ! + j 0 

J i - 

d- 1 

4- 

t'o improvement 


3- 7-4^ 

1 

4 - 4 - -f- j 0 

4' 1 

4- 
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Case 


Diagnosis 


Deep Roentgen 
Therapy; 
Region Treated; 
Dates 


Carcinoma of breast 
with bone metastases 


Spine 

3-11-46 

to 

3-IS-4C 


Nin I Carcinoma of tonsil 


Tonsil 

2- 1 S-46 
to 

3- 25-46 


Menorrhagia 


Pelvis 

3-11-46 

to 

0-14-46 


Menorrhagia 


Pelvis 

3-20-46 

to 

3-22-46 


Date 

Symptoms 

Reaction 

Ano- 

rexia 

Nausea 

Vomit- 

ing 



mm 

+ + 

4-4- 

4-4- 

4-4- 

4- 


3- *4-46 

Blood specimen at 11:50 a..m. 



Benadryl intravenous 15 cc. 150 mg. 


Blood specimen at i :oo r.M. 

3-1S-46 

+ + 

-f -f- 

4-4- 

4- 4- 

4- 

No improvement 

j-lS-46 

Ben.adryl intravenous 10 cc. 100 mg. 

Drowsy 


Benadryl 1 kapseal 50 mg. 

3-19-46 

-1- 

4- 

4- 

4-4- 

4- 


3-19-46 

Benadryl 2 kapseals 50 mg. each 

No reaction 

3-20-46 

J- 

0 


4- 1 

Improved 

3-20-46 Benadryl 3 kapseals 50 mg. each 

No reaction 

jRBRDjlllllQIllllQ 

o-b 

4- 

■ 



mm 


B 

3-22-46 

Benadryl 3 kapseals to mg. each 

No reaction; im- 
proved 

3-23-46 

Benadryl 3 kapseals 50 mg. each 

3-24-46 

Benadryl 3 kapseals 50 mg. each 

3-25-46 

0 1 0 

0 

"I* 

0 

3-13-46 1 ++ i 0 j D I 0 j 0 


mm 

•r-b i 0 i 0 i 0 


HBI 

4-4- ! 0 j 0 i 0 

3-15-46 

Ben.adryl 2 kapseals 50 mg. each 

No reaction 

3-16-46 

-1-4- 

0 

0 

0 

0 

Improved 

3-16-46 

Bemadryl l kapseal 50 mg. each 

No reaction 

3-1S-46 

3-25-46 

4- 

0 

0 

0 

0 

Improved 

3-1 1-46 } 0 

3-12-46 1 


0 

4-4- 

0 


.>->3-46 

-r -b ! -f- 4- 

4- 

4-4- 1 4- 



Ben.adryl 3 kapseals 50 mg. each 

No reaction 

3-’4-46 

1 -b 

) 

0 



4- 

Improved 

3-21-46 

1 



-b 


3-22-46 


-r + 1 0 


4-4- 


BenadrvI 2 kapseals 50 mg. eacli 

No reaction 

3-23-46 

4-4- j 4-4- 1 4-4- 

0 1 "h "b 1 improvement 

3-23-46 

Benadryl 1 kapseal 50 mg. each 1 Did not return 
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J. H. Lofstrom and C. E. Nurnberger 


August, 1946 


Case 

Diagnosis 

Deep Roentgen 
Therapy; 
Region Treated; 
Dates 

Date 

Symptoms 


Atjo~ 

rexia 

Nausc: 

Vomit 

a 

ing 

Weak- 

ness 

Head 

ache 


xvr 

Hodgkin's disease 

Abdomen 

3-21-46 

to 

3-26-46 

3-«-4< 

5 c 

> + + 

c 

3 C 

' H 

L 

3-21-46 

i 1 Benadryl 2 kapseals 50 mg. each 

No rc.iction 

3-23-46 

i 4- 

4 

+ + 

+ + 

0 

+ 


3-23-46 

' Benadryl 3 kapseals 50 mg. each 

No reaction 

3-24-46 

Benadryl 3 kapseals 50 mg. each 

3-25-46 

0 

+ 

0 

0 

0 

Improved 

xvjr 

Carcinoma of cervix 

Pelvis 

3- 15-46 

to 

4- 6-46 

1 

3-26-46 

0 


0 

-f 

0 


3-27-46 

0 

+ 

0 

-k 

0 



mBMmammm 

No reaction 

3-28.36 

0 

0 

0 

0 

0 

Improved 

3-28-46 

Benadryl 3 kapseals 50 mg. each 


3-29-46 

0 

0 

0 

0 , 

0 


3-29-46 

1 Benadr^d 1 kapseal 50 mg. each 


xvin* 

Postoperative carci- 
noma of ovary 

1 

Pelv'is 

4- 13-46 
to 

5- 1-46 

1 

4- J 5-46 j 

-h -r 

1 


-f J- 

d" 4* 

0 1 

j 


4-16-46 

4. 4. 

-h+ 

+ + 

■f -f 

0 



4-16-46 

Bcnadryl a kapseals 50 mg. each j 

No reaction 

4-17-46 

-f 

+ 

0 

■f 

0 

Improved 

4-17-46 

Benadryl 3 kapseals 50 mg. | 

No reaction 

4-18-46 

0 

0 

0 


“1 



4-18-46 

Benadryl i kapsc.il 50 mg. ^ 


No reaction 


4-19-46 

4-25-46 

0 

0 

0 

1 

0 


XIX 

Lymphohlastoma 

1 

N'cek and axilla 

4-17-46 

+ -f 

++ 


ol oj 


4- 2-46 
to 

4-17-46 1 : 

Benadryl 1 kapseal 50 mg. N 

'0 reaction 

4-26-46 — 

j-i 8-46 


+ 1 

d_ 

0 j 0 1 fr 

nproved 

.1 

[-18-46 1 

tenadryl 2 fc.ipscals 50 rog. X 

0 rc.iction 


,-19-46 

JU 

0 

0 0 

0 j 


1 4-20-46 

0 

1 1 ■' 

0 1 0 1 0 j 0 


* Case xvni had a second attack ofirradiation sickness on April iy. J?-!*, with nausea, fomhinfj, anorexia and v.eakncss. .She uai 
civen Vi kapscjls of hen.ifJrt ), with instructions to take them onc-haif hour before cacli riical. S!ic v.-,as much improved on April 30, 
and except for sveakness, there were no more complaints. She finished her tents May I, 'I’/ijs patient was a small, thin individual, and 
as svas expected, developed diarrhea near the end of the therapy series, ficnadryl dn! not relieve the diarrhea. 


results obt«nined by means of bcnadryl 
therapv alone. Our omission of other sup- 
portive therapy tor the condition does not 
imply that bcnadryl siiould be or must i)e 
used .alone; on the contrary, measures such 
as incrca‘;etl flvtid aiui vitamin intake can be 


continued witli the benadr}'). We useti 
bcnadryl alone merely to evaluate the re- 
sults more accurately, 'file chief com}>iaiius 
of these patients were anorexia, nausea, 
vomiting, weakness and hcaflnche. .Since 
these symptofus aj^jicar consistently in 
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cases of irradiation sickness only the relief 
of these symptoms was used as an index of 
the efficacy of benadryl. The drug has not 
been employed as a prophylactic. 

Both oral and intravenous administra- 
tion of benadryl were tried. At first, the 
intravenous method was used; later bena- 
dryl by mouth gave relief and because of 
its simplicity and convenience, the oral 
method was used exclusively in the final 
7 cases. The specific doses employed were 
arrived at by trial and error; and wliile they 
gave satisfactory results in most instances, 
better results may be forthcoming provided 
the quantity of benadryl and the time of 
absorption are evaluated more carefully. 

For intravenous injections, 5 to 10 cc. 
(50 to 100 mg.) of benadryl was given. 
These patients experienced a side-reaction 
which appeared immediately after the in- 
jection and lasted one to four hours. They 
became dizzy, unsteady in motion, weak 
and drowsy. Later they developed a gen- 
eral feeling of wellbeing, as evidenced by 
renewed interest in themselves and in 
things about them, which lifted them from 
the depressed state so typical of cancer pa- 
tients. Ambulatory patients unaccom- 
panied by relatives were not permitted to 
leave until the drug intoxication had sub- 
sided. Hospitalized patients presented no 
particular difficulty. 

Benadryl was given by mouth in the 
form of 50 milligram kapseals. From three 
to fourteen kapseals were given, one every 
four hours during the day; tliese patients 
experienced no marked reaction from the 
drug. It is our impression from observations 
on this small series of cases that benadryl 
by mouth will yield the desired amount of 
relief in most cases of irradiation sickness. 

RESULTS 

Eighteen of the cases summarized in 
Table i were improved by benadryl. The 
one exception. Case xv, disappeared from 
observation, and consequently the results 
of benadr}d therapy are unknown. The de- 
gree of relief varied from patient to patient; 
in all but one instance (Case xiv), the pa- 
tients felt well enough to continue tlieir 


daily roentgen treatments without inter- 
ruption. 

After administration of fourteen kap- 
seals of benadryl, marked symptoms of ir- 
radiation sickness persisted in Case xiv. He 
became too weak to come to the hospital 
so 10 cc. of benadryl (100 mg.) were given 
intravenously at his home. Two days later 
his condition had improved and he was able 
to come daily for roentgen treatments and 
to complete the series without further 
interruption. The difficulty of evaluating all 
of the factors having a role in production 
of irradiation sickness is vHl illustrated by 
this patient. He was treated for carcinoma 
of the tongue using two external fields, one 
on each side of the face, and one intraoral 
field. The lesion was only about 3 cm. in 
diameter and there was not extensive nor 
rapid destruction of malignant tissue with 
resultant absorption of toxic end products. 
We had a feeling tliat there was a very 
strong psychogenic factor as the chief cause 
of this patient’s illness and hesitated to use 
benadryl. This patient represents the 
poorest response to treatment by this 
method. 

DISCUSSION 

The fundamental causes and mechanism 
of irradiation sickness are not known and 
therefore methods of treatment thus far 
proposed have met with little significant 
success, although irradiation sickness has 
harrassed radiologists since roentgen rays 
and radium were first utilized as thera- 
peutic agents. The wide variety of etiologic 
factors elicited from review of the literature 
attests the lack of fundamental knowledge 
of the condition. Improvement in roent- 
genologic equipment has excluded such 
factors as static electricity and the inhala- 
tion of noxious gases such as ozone. To 
correlate other alleged etiologic mecha- 
nisms of irradiation sickness and arrive at 
a single causative agent is perhaps impos- 
sible. Two main categories of phenomena 
become apparent in tabulating all of the 
suggested causes of this condition. First 
and most prominent are those causes di- 
rectly attributed to metabolic disturbance. 
These include such reported factors as 
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changes in sodium, calcium and potassium 
metabolism, disturbances in blood cho- 
lesterol^^, glycogen ^'dwindling,”^'^ enzy- 
matic stimulation,^ choline poisoning,^^ 
the^ general debility and cachexia of the 
patient,^^ and the faulty absorption of cer- 
tain vitamins.®-i 5-23 Suggested therapeutic 
agents ^ and procedures based on these 
etiologic theories have met with little ac- 
ceptance although many radiologists rou- 
tinely follow the suggested measures to 
improve fluid, carbohydrate and vitamin 
intake for lack of anything more efficacious. 

The second general grouping relates to 
shock. A most comprehensive discussion of 
this mechanism is that by Jenkinson and 
Brown.^° The theory of increased capillary 
permeability with its resultant influence 
on circulation producing the symptoms of 
irradiation sickness is supported by con- 
siderable experimental evidence. Their 
approach to therapeusis is directed to an 
intermediate point in the mechanism — the 
increased capillary permeability. This was 
accomplished by the use of amphetamine 
and d-desoxyephedrine. 

The basis of this study and the theoreti- 
cal explanation of results rests upon the 
contention that histamine-like bodies are 
developed in the blood of patients sub- 
jected to roentgen therapy and upon the 
hypothesis that benadryl by virtue of its 
antihistamine action, neutralizes these H- 
substances. 

That active histamine-like substances 
are developed, or increased, in the blood is 
substantiated by extensive experimental 
studies both in animals and in man. Best 
and his co-workers= found histamine-like 
bodies, consisting partly of histamine itself, 
in certain tissue extracts. These bodies are 
present in tissues, and when tissues are ir- 
radiated, the H-substances are liberated 
from the cells and thus may enter the blood. 
Cramer® has detected them in fresh blood 
samples. Beutel and Klein® studied various 
effects of H-substances in circulating blood 
and found them among an increased capil- 
lary permeability. Michaciis’® showed a 
capillary dilatation remote from the area 
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of roentgen exposure. Pansdorf and Nelfl^ 
believe that dilatation of capillaries ac- 
counts for the fall in blood pressure follow- 
ing roentgen therapy. 

The theory of histamine-like bodies in 
the circulation is supported further by the 
formation of gastric ulcers following inten- 
sive irradiation. Histamine, which cause 
hypersecretion and hypermotility of the 
stomach, has actually produced ulcers in 
the stomach of guinea pigs.'’ More recently 
Forfota and Karaday® have found other 
signs of the presence of H-substances in 
the circulation. Changes in blood pH and 
associated changes in blood mineral levels 
can be ascribed to these substances. Thus 
the H-substances are demonstrated to have 
an important role in the systemic effects of 
roentgen therapy. 

The use of benadryl in the treatment of 
a variety of known allergic diseases has 
been widely reported. Curtis and Owens® 
found that patients suffering from urticaria 
experienced prompt relief of symptoms as 
long as benadryl was taken. Other observa- 
tions on benadryl as an antihistamine agent 
have been reported by Wells, Moiris, Bull 
and JDragstedt^h hy Shaffer, Carrick and 
Zackheim^® and by McEVm and Hortond^ 
The rationale of all of this work has been 
the suppression of the histamine factor. 
Determinations of blood histamine on 
these patients were desirable; this was pos- 
sible in only one instance. Samples of blood 
were taken from this patient after moder- 
ately severe symptoms of irradiation sick- 
ness had developed. The histamine level 
was so high that errors of determination 
were suspected; but we were unable to 
check it. This, however, has provided an 
impetus to further study and experiments; 
tests arc now in progress on both patients 
and animals. 

CONCLUSIONS 

1. Irradiation sickness is a condition 
manifesting many of the characteristics of 
histamine toxicity. 

2. It is postulated that histamine may be 
produced as a result of aberrations in cel- 
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lular metabolism and tissue destruction 
following radiation therapy. 

3. The use of benadryl as an antihista- 
minic substance in the treatment of irradi- 
ation sickness is efficacious in a high per- 
centage of cases. Intravenous use of the 
drug is followed by the most dramatic 
response, good clinical results are also ob- 
tained from oral administration of benadr}'!. 

4. On the basis of successful relief of 
s}Tnptoms by benadryl therapy of allergic 
diseases and in irradiation sickness, and 
on the basis of benadr5d’s antihistaminic 
action in both groups of diseases, it is sug- 
gested that irradiation sickness may be an 
allergic phenomenon. 

5. The cerebral depression so common in 
patients suffering from malignant disease 
and often accentuated during radiation 
therapy may be a toxic manifestation of 
elevated blood histamine. Marked improve- 
ment in the mental condition of patients in 
this series supports this hypothesis. 

St. Mar\'’s Hospital 
Detroit 26, Michigan 

REFERENCES 

1. .Adler, K. Weiterc Untersuchungen uber den 

MineralstofFwechsel bel Rontgenbestrahlung. 
Strahlenthcrapie, 1932, 45, 563-570. 

2. Best, C. H., and others.. Nature of the vaso- 

dilator constituents of certain tissue extracts. 
7. Physiol., 1927, 62, 397-417. 

3. Beittel, a., and Kleix, O. Ueber den Nachweis 

von capillarpermeabilitatsteigerunden StofFen 
im Blute nach Rontgenbestrahlung. Ztschr. J. 
him. Med., 1933, t2j, 104-110. 

4. Buchker, R, Siebert, R, and Mollov, P. J. 

Ueber experimentell Erzeugte akute peptische 
Geschwure des Rattenvormagens. Beilr. z. 
path. Anat. u. 2. al/g. Path., 192's, Si, 391-425. 

5. Cramer, H. Studien zur biologischen \Mrkung 

der Rontgenstrahlen. Strahlentherapie, 192S, 
28, 431-481. 

6. Curtis, .A. C., and Owexs, B. B. Beta-di- 

methylamino-ethyl benzhydryl ether hydro- 
chloride (benadryl) in treatment of acute and 
chronic urticaria. Uaiv. Hasp. Bull., Ant: 
Arbor, 1945, 7/, 25-26. 

7. Deutsch, L. Ueber die Wirkung der Rontgen- 

strahlen auf die Katalase des Blutes. Strahleii- 
therapie, 1933, 114-117. 

S. Foreota, E., and K.araday, S. Ueber die bi- 
ologische Allgemeinwirkung der Ronteen- 


strahlen vom Gesichtspunkte einer dutch 
Histamin oder ahniich wirkende Substanzen 
verursachten Schokwirkung. Strahlenthcrapie, 
1937, 258; 643.^ 

9. Imler, a. E., and W.ammock, H. Vitamin Bi in 
irradiation sickness. Am. J. Roextgexol. & 
Rad. Therapy, 1940, /j, 243-248. 

10. Jexkixsox, E. L., and Browx, W. H. Irradia- 

tion sickness; hjpiothesis concerning the basic 
mechanism and a study of the therapeutic 
effect of amphetamine and dextro-desoxy- 
ephedrine. Aji. J. Roextgexol. Sc Rad. 
Therapy, 1944, 51, 49^503- 

11. Le\w-Dorx, M., and Burgheim, F. Zum Ein- 

fluss der Rontgenstrahlung auf den Choles- 
teringehalt im Blute des gesunden und 
kranken Korpers. Strahlentherapie, 1926, 22, 
538 “S 49 - 

12. McElix, T. W., and Hortox, B. T. Clinical ob- 

servations on the use of benadryl; a new 
antihistamine substance. Proc. Staff Meet., 
Mayo Clin., 1945, 20, 417-429. 

13. i^Lark.o\hts, E. Prophylaxis and treatment of 

roentgen nausea. Am. J. Roextgexol. 5 : Rad. 
Therapy, 1928,^, 559. 

14. Martix, C. L., and Moursuxd, W. H., Jr. 

Irradiation sickness. Radiology, 1938, jo, 277- 
284. 

15. ^LAXF1ELD, J. R., Jr., McIlwaix, A. J., and 

Robertsox, j. E. Treatment of radiation 
sickness with vitamin Be (pyridoxine hydro- 
chloride). Radiology, 1943, 383“388. 

16. MicHAELis, Leoxctr. Oxydations-Reductions- 

Potentiale. J. Springer, Berlin, 1929. 

17. Paxsdorf, H., and Nell, W. Die Blutdruck- 

schwankungen nach Rontgenbestrahlungen 
und ihre klinische Bedeutung. Strahlentherapie, 

1930, 40-53- 

iS- Rother, j. Ueber den Angriffspunkt der Ront- 
genstrahlenwirkung am biologischen Objekt. 
Strahlentherapie, 1928, 2J, 197-256. 

19. ScHREiXER, B. F., and Stexstrom, K. W. Con- 
sideration of assumed causes of roentgen-ray 
intoxication and injuries. Am. J. Roextgexol. 
& Rad. Therapy, 1924, ii, 451-454. 

20- Shaffer, L. W., Carrick, L., and Zackheim, 
H. S. Use of benadryl and related dermatoses. 
Arch. Dermat. £4 Syph., 1945, j-y 243 - 

21. Steixberg, S. S. Irradiation sickness; critical 

study. A.m. j. Roextgexol. &: Rad. Ther.apy, 
1942. 47 y 5 ^ 5 - 

22. Wells, J. A., Morris, H. C., Bull, H. B., and 

Dragstedt, C. .a. Observations on nature of 
antagonism of histamine by/ 3 -dimethylamino- 
ethyl benzhydryl ether (benadryl). J. Phar- 
macol. is Exper. Therap., 1 945, 8y, 1 22. 

23. Whitmore, W, H. Prevention of irradiation sick- 

ness; use of vitamin Bi in roentgen therapy. 
A.M. J. Roextgexol. &: Rad. Therapy, 1943, 
49 } 83-98. 



August, 1946 

SOME HISTORICAL DATA RELATING TO THE 
DISCOVERY OF THE ROENTGEN RAYS 

By LEWIS E. ETTER, 

PITTSBURGH, PENNSYLVANIA 


T) ECENTLY it has been my privilege to 
make several postwar visits to Wiirz- 
burg^ to carry out some investigations bear- 
ing on the discovery of the x-rays, which 
was made just fifty years ago in November, 
by Wilhelm Conrad Rontgen. The 
present director of the Physical Institute 
and Professor of Physics, Dr. Friedrich 
Harms, and his assistants^ have been very 
helpful and willing to add any information 
they could to the story of Rontgen already 
so well told by Glasser.^ One would think, 
after all these years, that little more would 
be left to be said, but it appears that in the 
time just preceding and during the war 
years (1933-45), there has been consider- 
able controversy, with the help of the Nazi 


they all knew, was President of Hitler’s 
Physical and Technical Reichsinstitute in 
Berlin and, with Lenard, was a top ranking 
Nazi scientist. In an article"* eulogizing 
Stark on his seventieth birthday, Lenard 
tells of Stark’s researches when, as successor 
to Rontgen as director of the Physical 
Institute at Wurzburg (1920-1921), he 
refers to the “dark history’’ of the burning 
of Rontgen ’s notes concerning his discovery 
and implies that there was something 
hidden from view. Earlier (1935) Stark had 
had written a paper® minimizing the role of 
Rontgen in the discovery of the rays which 
bear his name, and attributed the discovery 
to the coincidence of three accidental cir- 
cumstances of which more will be said 


press and some party members, over the 
position of Rontgen in the annals of science. 

Articles appeared in the daily papers in 
such organs as Volkischer BeobachteVy Das 
Schwat'Ze Ko?-ps and others suggesting that 
Rontgen had done nothing remarkable, but 
merely had carried to its inevitable con- 
clusion, a bit precociously perhaps, the 
work of the great Aryan Scientist, Philipp 
Lenard t (Fig. i). Director of the Physical 
Institute at Heidelberg University. f To the 
students at Wurzburg these stories seemed 
a bit at variance with what Dr. Harms had 
been teaching them of Rontgen ’s discovery, 
so to clarify the history and answer their 
questions additional information was 
brought to light. Prof. Johannes Stark, as 


* Fellow in Radiology, University of Pittsburgh Medical Cen- 
ter Hospitals. 

* Ettcr, L. E. Post-war visit to Rontgen s lalwratory. .AM. J. 

RontiTcrKOt. & Rad. Tiiefatv, S‘*7~5S^ 

~ Prof. Dr. Heinrich Ott. PrivatdoTent Dr. Kari Gaiicr. 

= Ca.tsscr, Otto. W, C, Rontsten and the Discovery of the Roent- 
gen Ravs. J. Springer, Berlin, 19.V; Charles C Tho.n, as. Spring- 
field, rifinois, 1934. ,'Mso, Dr. W. C. Rontgen, Charles C Iliomas, 

Springfield, Illinois, 194;. , . 

tZchn Kamcraden, Philipp I.en.-ird, dcr Dc./ryhe .N.atur- 
for.xher, Scin Kampf tttn nordische Eors-chung. J. F. Jxhrnanns 
Verlag, Munchen, *9.”. 

* “I'tic Philipp fjTonard fnstiftite." 


later. In the same edition of the peri- 
odical, F. Schmidt,® Assistant Professor 
of Physics at the Reichsinstitute in Ber- 
lin, proved to his own satisfaction that 
Lenard had indeed already made notes 
of x-ray effects when experimenting with 
his cathode-ray tube, but as sagely ob- 
served by Max Wien,^ the Assistant of 
Rontgen 1893-1895, “He did not investi- 
gate these effects and he did not publish 
anything about them. Under other condi- 
tions, more favorable, Lenard perhaps 
could have observed stronger effects, and 
then he would have been the discoverer of 
X-rays — So it was during the years of 
the Nazi ascendency that Lenard, Stark, 
Schmidt and others engaged in a mutual 
admiration society, and in the case of 
Lenard, at the expense of the fame of 
Rontgen. 

< Lenard, P. J’oli.mncs .Stark rum Gcliuri-it.ij:, April J j. IW- 
hther lleohtthirr. No. ic6, April I4, 1944. 

‘Stark, J. Zur Gc^cliicJitc der I'intdcckunj; def Krintgcn- 
straldcn. Phyx. 7 ji(hr., 

' Schmidt, E. Oher die von cincr Ixn.ird-Ecmttrrdhre ink 
1 ‘Iatin.tniafr. au'.gelicndtn Hontgcn^traiilcri. /Vj’X. 7 jicKr., 1935, 
gS'j-iRS. 

t W icn. Max. Znr Gc^diidite dcr Entdcckimg der Ik'inti'cn- 
strablen, Phyx. 7 j:cf,r., »93S, 53^, 
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As remarked by Glasser® in his newly 
published book the attitude of Lenard 
about Rdntgen has seemed enigmatical. 
Bringing a great deal of light to this subject 
are some letters between Lenard and 
Rontgen preserved in a safe at the Physical 
Institute at Wurzburg, written statements 
by Lenard in his most recently published 
work® and direct statements made to me on 
the occasions of two interviews with Lenard. 
The letters, of which several photostatic 
copies were made and sent to a few German 
scientists for safe keeping during the war, 
have not been made public until this time. 
The Physics Department feared the Nazis 
would get hold of the originals and destroy 
them as tlie only incontrovertible evidence 
existing of the true facts in the controversy 
of Lenard vs. Rontgen. Rdntgen must have 
sensed that some day there would be a need 
of these letters or else he would have had 
them destroyed, as directed in his will, with 
the other papers concerning his work. On 
the envelope enclosing the correspondence 
Rdntgen had written, “Letters from P. 
Lenard — of some interest in the judgment 
of the writer.” These are the letters spoken 
of in Rdntgen ’s letter to ZehndeP® where 
he says, “I was astonished while going over 
my old letters to find some written by 
Lenard that show a friendly attitude to- 
ward me, which however, stopped com- 
pletely about the time Wien succeeded me 
in Wurzburg and I received the Nobel 
Prize.” Indeed these letters do show a 
friendly attitude even in the first one from 
Bonn (Fig. 2) where Lenard responded to 
Rdntgen’s request for information about 
the source of aluminum windows for the 
tube by sending him two of the scarce 
items from his own store. The letter from 
Rdntgen (Fig. 3) disclaiming any knowl- 
edge of, or responsibility for, the imkind 
remarks of Zehnder, was answered by a 
vet*)' informative one from Lenard (Fig. 4) 

^ Glasser, Otto. Dr. V. C. Rontgen. Charles C Thomas, 
Springfield, Illinois, 194;. 

^Lenard, P, Vissenschaftliche Abhandlungen. Band III. 
S. Hirzel, Leipzig, 1944. 

Zehnder, Dr. Ludwig. \\ . C. Rontgen. Briefe an L. Zehnder. 
Rascher & Cic, Zurich, 1935. 



Fig. I. Photograph of P. Lenard on his eightieth 
birthday, 1942. Translation of note on back: 
“Dr. Etter, the representative of the conqueror, 
with thanks for his scientific interest. Messei- 
hausen, 20 Sept. 45. P. Lenard” 

in which he makes the extremely revealing 
statements, “Because your great discovery 
caused such remarkable attention in the 
farthest circles m)' modest work also has 
come into the limelight, which was of par- 
ticular luck for me, and I am doubh' glad 
to have had your friendly participation — 
especially through the presence of the ray 
discovered by )'ou — .” Even the last letter 
of the group (Fig. 5) shows a continued 
amiable spirit Avith a request from the 
voima: scientist Lenard for an assistant 
trained b}' the older man. 

What then changed the attitude of 
Lenard from that shoAvn aboA^e to his 
openly antagonistic attitude toAvard Ront- 
gen and his discoA’-ery ? It AA'ill be seen from 
the foregoing letter to Zehnder^® that Ront- 
gen attributed the change to his receipt of 
the Nobel Prize and, for all Ave knoAA', that 
may haA’-e been the beginning. 
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Fig. a. Letter from Lenard to Rontgen, Bonn, May 7, 1894 (with translation). 


Bonn, Phys. Inst., 7 May '94 

Highly Esteemed Professor: 

The source for thin Aluminum sheets presents great difficulties for me too, since the manufacturers hesi- 
tate to give up unusual si2es (thicknesses) or they take little care with small parts, so that the sheets turn out 
full of holes. I too am lacking a good source of Al. I permit myself to send you two sheets from my supply. 
The thickness is about 0.005 mm. By the way I have heard lately from Mr. Muller-Unckel that he is manu- 
facturing apparatus with a complete window and not evacuated. 

With high esteem I am 
Your obedient, 


P. Lenard 


Certainly a deprecating estimate of 
Rontgen ’s role in the discovery of the 
x-rays was given by Lenard in iiis own 
Nobel Prize Lecture in 1905^^ Avhen he says, 
“In this tube (of mine) the intensified cath- 
ode rays meet on the large surface of the 
platinum, that metal -which we all know^ 
now transforms them — as wasn’t known at 
that time — into Rontgen’s rays. . . . How- 
ever, given this tube, the attention of the 
observer, already diverted from the inside 
to the outside ... it seems to me that the 
discovery at this stage of the development 
appears to follow automatically.” Along the 

>' Lfnira. V. %V!-!'.;n*j:haft!ichc ALhandlunrtn. Ranil III. 

I.r!prtj-, J944, footr.nic, p. 3. 


same line Lenard is reported to have said 
at about this time “that anyone who was 
wideawake and using a Lenard tube could 
have discovered the x’-rays.” The obvious 
question then is, “Why didn’t Lenard divS- 
cover them?” His answer is fourfold 
First, he was engaged at the time in moving 

^5 Lenard, P. Wii’-.cmchaftlichc Ahhimiliinpcn. Vul, 1 H. 
S. Hirzcl, lAripriK, 1944. 

•- Freunrl, f'. I^marti's sh.are in t?ic <ii»coi'crv of jc-ray?. Unt. 
7. RatHcl., .Marcli, (94^, /G. In paper the autlior druKt at- 
tention to the fact that Lenard noted fluorc'cenf and 
grapfik effects of cxffio<fe rajs up to a distance of f- trn. sru! 
faifed to explain di'charpc of an clectfo-.eope up to jO cus. Ai*« 
he notes that vltitc I-cnard demonstrated the ran.'c of tath'fic 
rays in air to !ie only ? cm., fic did not etpf.iin the pf:ofopr.<p!ui' 
effect he ofners-e.'! rn .have f-ihcn p-'acc thfotiyfi a sheet r>f card 
fjoard. When Lfn.’.rd mi*'e:d the cs;'’an.!tfon of thr-c srco.in:; 
parti'ioxcs he fr.tjstd the discovrrj of x-ra) 9. 
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from Bonn to Breslau and this upset his re- 
search. Second, he had encased his tube with 
a tin jacket to exclude the intrinsic light of 
the tube from the darkened room, better to 
observe fluorescence on the screen held be- 
fore the aluminrim window of the tube. 
Third, he had not used barium platinocy- 
cyanide among the fluorescent substances 
tried because he did not have ready access 
to a supply of it that was in the hands of his 
superior, Prof. Hertz, but used instead pen- 
tadecylparatolylketon (keton). Hertz kept 
the keys* and young Lenard Avas not per- 
mitted to use anything he had a mind to 
use. In the fourth place Lenard states that 
he himself received an imperfect tube from 
the glassblower,.- Muller-Unckel, while Ront- 
gen received one of the first tubes made per- 
fectly. The last three of these circumstances 
are tliose given by Stark^ in his above men- 
tioned paper as the accidental happenings 
bringing Rdntgen the honor of the startling 
discovery. But it may well be questioned 
whether indeed all these happenings Avere 
simply accidental. That Avill be discussed 
later. 

MeanAA'hile, permit me to giA’^e more in 
detail Lenard’s personally stated position 
as of the present day. HaAdng fled from 
Heidelberg on the near approach of our 
armies to a tiny Aullage in BaA^ariaf Lenard 
sits today in his house ready to state his po- 
sition clearly on his aucaa^ of Rdntgen. At the 
time of my first interAoeAv Avith him, Sep- 
tember 6, 1945, he referred me for amplifi- 
cation of his remarks to his neAv four Aml- 
ume AA'ork published in part in Munich, 
of AA-hich three Amlumes are noAA^ off the 
presses.^- The fourth has not yet been pub- 
lished as tile printing plant Avas destroyed 
by bombing this year (1945). I obtained 
A^olume III from his present doctor in a 
nearby Aollagei and Avas surprised to find 
a note Avritten and signed by P. Lenard on 
the fly-leaf saying, “To be found in this 
Amlume: hly reckoning AA'ith Rdntgen, held 
back for almost fifty years: p 65/66, i and 

• Personal interview, September e.o, 194.5. 

t Messelhausen. 

t Dr. Emil Hartig, Grunsfeld, Bavaria. 


;■ 


''A Cftf-';. A 

/a i..- *'• •<-//.-:> ’'■''j 

.!•. •..-."(v'-'tr 

r.u.4 -..‘.s' .Z.i . '.'.c- -• 

■M./C i t <^^7. •'V'-'* 

/'i A; . 

.ii..’ ^'*.4 /tii* 

e./., V r, 

.-.A -x.,.,' 




Fig. 3. Rontgen’s letter to Lenard .^pril 24, 1897 
(with translation). This is a copy made by Ront- 
gen of the letter he sent to Lenard. When queried 
about the friendly tone of this letter Lenard called 
it a “Katzen brief.” 

Wurzburg, 24 April 1897 
Esteemed Colleague (Lenard): 

Today I c.ame back from travels and found your 
card. I won’t hesitate longer to tell you how sorry 
I am I wasn’t in Wurzburg when you had the friendly 
intention to visit me. I would have liked to make 
your personal acquaintance to discuss with 
you various works of common interest. I hope there 
will soon be another opportunity to do so. For the 
receipt of prizes and medals we several times have 
had reason for mutual congratulations, and now 
again for the series of reprints in large numbers — 
not of great artistic value. Be assured that I am very 
happy that my work has found such a ready recog- 
nition from A’ou. As to the untimely newspaper 
articles by Zehnder I am as innocent as a newborn 
child and was furious about it. With best regards and 
assertion of my highe.st esteem I remain yourSj 

W.C.R. 

5 j 69, 177/178. Again I speak noAv only be- 
cause of my ineradicable desire for truth. 
For fifty long years one Avas so dull never to 
care seriously about the actual coming 
about of a rather much noticed and practi- 
cally used discoA^er}-.” 
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“Discovery of electrons: p i, 35, 73, 81, 
197. Unlocking the atomic nucleus, p. 237/ 
2385 250. Concerning a few Jews (Warburg, 
Rubens) and their role in Germany, p. 339, 
297. 

Upon reading the detailed references 
given one can very definitely rmderstand 
Lenard’s view of the discovery. It is given 
in part in no uncertain terms in a footnote 
on page 178, thus: “A comparison can best 
make clear to the neutral observer Rdnt- 
gen’s role in the discovery. I shall make this 
striking comparison here because it may 
throw a light on the even now widespread 
historical confusion and untruth! Rontgen 
was the midwife at the birth of the dis- 
covery. This helper had the good fortune to 
be able to present the child first. She can 
only be confused with the mother by the 
uninformed who knows as little about the 
procedure of the discovery and the preced- 
ing facts as children of the stork,” 

On the occasion of our second interview* 
he gave a slight variation of his view to be 
quoted thus, “I am the mother of the x-rays. 
Just as a midwife is not responsible for the 
mechanism of birth, so was Rontgen not 
responsible for the discovery of x-rays, 
which merely fell into his lap. All Rontgen 
had to do was push a button, since all the 
ground work had been prepared by me.”** 
Further, he stated for quotation, “Without 
my help the discovery of x-rays would not 
have been possible even today. Without me 
the name of Rontgen would be unknown. 

* September 2c, 1945, .-ilso at Messelhausen. 

** Lenard, P. \\issenschaftliche Abhandlungen, Vol. Ill — 
footnote p, 65 — ^“the discoven* must have been easy if not un- 
avoidable for the head of a Phys. Inst, who had all the necessary 
equipment ready at hand.” 


Rontgen was an opportunist who sensed 
there was something to be found in experi- 
menting with my tube which he carried out 
with an eye to fame. , . Hi ttorf developed the 
discharge tube first in 1869, and a little w^as 
added to it by Crookes in 1 879. But nothing 
of great importance was added to it until 
my work twenty-five }"ears later. I was al- 
ways too modest and did not rush into print. 
In my letter to Rontgen (Fig. 4) where I 
praised him for his great discovery I 
thought he would reply that he really owed 
it all to me and my tube, but I waited for 
this acknowledgment from him in vain,” 
Heref then is given the answer to the 
puzzle of Lenard’s long smoldering antago- 
nism to Rontgen. 

Among the letters from Lenard pre- 
seri’^ed by Rontgen in the safe at Wurzburg 
is also one from the chemist Krafft (Fig. 6) 
of Heidelberg, July 7, 1894, telling of his 
sending a supply of pentadecylparatolylke- 
ton (keton) to Rontgen. This gives the clue 
to Rontgen ’s use of barium platinocyanide. 
He knew this substance had slight fluores- 
cent properties in ultraviolet light, and 
since he did not have any keton on hand at 
the time he received his Lenard tube (May, 
1894) and wished to repeat Lenard’s then 
recently reported experiments,^'* he rea- 

t Lenard, P. Wssenschaftliche Abhandlungen. Vol. III. Foot- 
note p. 65. "However I thought for sure that Rontgen himself 
would express himself even more satisfactorily as to the origin of 
his discovery than he actually did . . . He even ordered the un- 
seen burningof his manuscripts (igai) pointed out by him which 
originated from the period of the discovery and w’hich was duly 
executed .... Clearly understandable, I made it already in 1906 
in a comment (Nobel Speech No. 10, Sec. 8) which Rontgen 
never disputed in these 17 remaining years of his life . . . .” 

Lenard, Philipp. Ueber Kathodenstrahlen in Gasen von at- 
mospharischem Druck und im aussersten Vacuum, d. 

Phys.y Jan., 1894,5/, 225. 


not enough German copies are to be had). May I particularly point out that the subject of the discussion is 
nothing more than a weak hypothesis in my opinion. In the meantime, I have tried hard to establish new 
proofs of that hypothesis, though so far I’ve had no success. My work has been disturbed several times during 
the last year due to my moving. A short while ago I had repeated my former experiments with the cathode 
nays in the open air to find out whether my former experiments have been disturbed, especially through the 
presence of the rays discovered by you. However, I have found to my own satisfaction that this is not the 
case, but that the properties I gave my cathode rays apply really to these divertible rays. Perhaps it is pos- 
sible for me very soon to present you with some printed matter on this subject. 

Again I thank you with greatest respect I remain sir. 


Yours truly. 


P. Lenard 
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soned, as any scientist might have done, 
that barium platinocyanide could serve as 
a substitute. So he set up Lenard’s appara- 
tus with the tin box enclosure, as described 
in his paper, and found that the screen 
made with a coating of barium platino- 
cyanide fluoresced verv well at the window 
of the Lenard tube, as he thought from the 
presence of cathode, rays. Then, with the 
probity of genius, he tried this screen in 
proximity to his Hittorf tube and again 
noted fluorescence. Thinking he might be 
deceived by the intrinsic light of the tube 
he placed some black cardboard around it 
and tried the experiment again. When he 
still had fluorescence he could have con- 
cluded that barium platinocyanide was ex- 
ceptionally good for demonstrating even 
very weak cathode rays that may after all 
have come through the glass and black 
paper. For, had he not seen the same fluo- 
rescence of the screen at the window of the 
Lenard tube where he had good reason to 
expect many cathode rays, as he now saw 
in the vicinity of the Hittorf tube? This 
was in May, 1894. he received the 

keton from Krafft, the partly emptied origi- 
nal vial of which is still in the laboratory at 
Wurzburg. It is not known whether he con- 
tinued his experiments then with cathode 
rays or waited until late summer or fall of 
1895. But when he compared the effects of 
the tubes (Hittorf's, Lenard’s, Crookes’) on 
keton* and on barium platinocyanide 
screens he knew he was dealing with a new 
kind of ray and this was not merely acci- 
dental. Repeating the experiments, he 
found not even a faint effect on keton from 


* A keton screen is made simply by melting a few crystals of 
the substance on a piece of paper with a little heat. 




Fig. 6. KralFt’s letter to Rontgen (with 
translation). 

Heidelberg, 5 July ’94 

Highly Estee.med Sir: 

Enclosed I take the liberty of sending you through 
your assistants, 20 gr. of keton which you desired. 
Should this preparation for any reason not meet your 
expectations, then I could let you have the remainder 
of what was prepared for Dr. Lenard. Possibly be- 
cause of the higher or lower purity of the preparaticm 
made from hot alcohol and being easier crystallized, 
it had some effect on the appearance of the fluores- 
cence. 

With great respect, 

F. Krafft 


a new change has come. Should you be able to suggest a clean worker, then I would appreciate it very much. 
In any case, accept my best thanks beforehand for your trouble. 

The Electrotechnic Institute here, which you kindly inquired about, is so far a mere idea, and I think is 
only a wish from Berlin. Any-way, it would be outside my activities. However, a new Physical Institute is 
being built here for me. So far I have troubles with it and it hurts me to be drawn away again and again from 
my work. I hope to have a good deal of pleasure in it someday. I hope that people won’t think I have grown 
lazy since so little comes to light from me. 

ith best regards and hopes that this finds you in best health, I am always your very obedient 

P. Lenard 
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I'lG. 7. The cabinet in Rontgen’s library in the Physical Institute, University of Wurzburg, containing the 
historical collection. Original and only Lcnard tube with which he experimented is shown outside the case, 
so placed by the Physics Faculty as symbolic of the fact that it was not essential in Rontgen’s discovery. 


the Hittorf tube incased in black carton, 
but good fluorescence with the barium 
platinocyanide. He even raised the tension 
on the order of 1 5 to 20 kv, trying to force 
the cathode rays through the glass walls,* 
but still no effect on the keton screen was 
observ^ed. He noted the same effects with 
the Crookes tube. Then, substituting black 
carton paper for the tin box surrounding 
the Lenard tube, he found fluorescence of 
the keton screen only at the window and in 
no other position around the tube. But with 
the barium platinocyanide screen there 
was good fluorescence in all positions. It 
now became clear to Kontgen that cathode 
rays v.'ere completely absorbed by the glass 
walls of the Hittorf and Crookes tubes and 
could get out of the Lcnard tube only 

* Hf.ntutn v,-a 5 fir. the r!:;ht {raeV.-, since with sufTicicntly hish 
Uhi’-oltspe {j.coc tv.) i: is p.ssiUs to force C3thf>de rays 
thrcGph the rhTSc, sc is row known. 


through t])e aluminum window; further, 
that the keton screen fluoresced only in 
presence of cathode rays and not in the 
rays that passed through the black carton. 
And he now knew win' he had earlier ob- 
tained fluorescence with his barium pJati- 
nocyanidc screen in proximity to the Hittorf 
and Crookes tubes: all the activated tul)es 
generated a new but powerful unknown ra}’ 
that penetrated the glass walls and even 
thick black paper! Was this great discovery 
then merely accidental, or the climax of 
scientific research guided by the light of 
genius? The reader must be the judge. 

Lcnard claims that his tube and no 
others was responsible for the discovery, f 
and this because the platinum cylinder in- 
sert was such a good source of x-rays/' 

I 1’crwn.il interview, S-ptcnilie.' :c, I54^ 

f.en.Tr(j, !’. Wiitcntchaftlichc Alihar.rllunpen, lUr.'l »ll, 
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Fig. 8. Here shown are Crookes tubej left background, several Hittorf tubes in center, glass jar for ionization 
of air with print of box of weights standing against it; prisms along right edge with masks of lead and alumi- 
num in right foreground. In left foreground at very edge an “absolute evacuated” tube (Rontgen used 
many of these) with electromagnet beside it. 


However, the Wurzburg Physical Insti- 
tute’s laboratory order book shows that 
only one Lenard tube was ever ordered 
(Fig. 7), but that beginning in September, 
1S95, many of the tubes called in the trade 
by Miiller-Unckel “absolute evacuated” 
were ordered by Rontgen and used in his 
furtlier study of the pliysical properties of 

tootnote p. 69. “It must have been known to Rontgen during 
his discovery attenipts that platinum is especially effective in 
the production of the new rays, much more effective than glass 
on which the cathode rays fall in the common discharge tube. The 
tube with which he made his discovery was the one with a pla- 
tinum insert (see below also footnote p. t) but he also used a 
Crookes focus tube in which cathode rays also hit the platinum. 
However in h:s publications he does not go into detail either about 
the platinum or the type of tube which caused the discovery. - - . 
Only in a later communication, when satisfied with the properties 
of the new rays and when no one cared much for the history of the 
discover}', Rontgen mentioned platinum as especially effective, 
but without even then mentioning the tube with which the dis- 
covery was made.** 

Footnote p. 5. “That tube which Rontgen bousht from the 
glassblower (MuIIer-Unckel) led him to the discoverv of the new 
rays. At that time T was engaged in an extensive letter exchance 
^'■'ith that glassblower in order to instruct him in the manufacture 
of a workable, unobjectionable tube for me, and Rontsen was 
verj' well the first buyer of that tube. The tube sent to me for 
trials, w'as very good, but worked only for a short time; it was 
dirty inside, spoiled the proper vacuum bv generatinc gas, and 
through constant pumping out of air all comparativeobservations 
were made difficult. Nevertheless, I found with the tube sicns of 
unknown occurrences taking place within the surroundings. Un- 


x-rays (Fig. 8). Rontgen did not stress the 
use of platinum as a means of transforming 
cathode rays to x-rays, but rather tried to 
get higher vacuum and to use higher kilo- 
voltages (25-30 kv.) to secure more pene- 
trating rays. This he was able to do with 
the “absolute evacuated” tubes. Rontgen 
freely stated that he used Lenard’s tube 
and repeated his cathode-ray experiments, 
but did not ever say he used it to the exclu- 
sion of other types of tubes.* In his “Ueber 

fadable aircurrent effects were noticed up to 30 cm. in front of 
the window. .As it is known now, these were the new rays gen- 
erated by effects on the platinum. To follow up these observa- 
tions I received the proper tube only later, at a time when all my 
experimental work had to be interrupted. (Caused by odd cir- 
cumstances told in my not yet published “Erinnerungen”). 
Thus, Rontgen became the main benefici.iry of my attempts to 
manufacture the tube which brought him the discovery of 
X-rays. Barium platinocyanide with which the above mentioned 
signs discovered by me could have been followed and interpreted 
was not available to me.” 

* Freund, in his article above referred to,*^ also states that it 
can reasonably be assumed that Rontgen experimented with a 
Lenard tube because he wrote in “Ueber eine neue Art von 
Strahlen,” "... and covers the Lenard .apparatus with a tightly 
fittinst coat of thin cardboard” and then crossed out "Lenard 
apparatus” and wrote instead "the tube.” This hardly proved 
that Rontgen used the Lenard tube exclusively. In correcting his 
sentence Rontgen no doubt recognized he had named several 
tubes in the first phrase and that “the tube” would properly 
refer to any one of them. 
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eine neue Art von Strahlen”^® he says, “If 
one passes a high voltage current through 
a Hittorf, sufficiently evacuated Lenard, 
Crookes or other similar apparatus ...” 
fluorescence of a barium platinocyanide 
coated screen in the vicinity of the tube can 
be observed in a darkened room. Indeed the 
very sequence in which the names are listed 
is given as evidence by the physics faculty 
at Wurzburg of the order in which Rdntgen 
first observed x-rays, and this is likely sig- 
nificant. 

From what has been said it is evident 
that Lenard’s attitude has been one of 
gradually developing and increasing ani- 
mosity through the years, climaxed during 
the time of his lofty and commanding po- 
sition in the Nazi hierarchy of scientists. 
This has been evidenced in many ways be- 
ginning with his Nobel Prize lecture. His 
book “Grosse Naturforscher” containing 
biographies of great scientists from Pythag- 
oras through the lives of Hittorf, Crookes, 
Hertz, fails to mention Rontgen, except 
once incidentally,^^ in the discussion of the 
work of Hittorf and Crookes thus: “The de- 
velopments now came quickly one after an- 
other, the extent of which can only be sig- 
nified briefly: The discovery of the high 
frequency rays (Rdntgen-rays) followed . . 

A physics textbook edited by a student of 
Lenard’s at Heidelberg — ^Tomaschek^® — 
deals with x-rays in this brief note: “Ront- 
genstrahlen. In June, 1895, Rdntgen made 
the observation with a Lenard cathode-ray 
tube, that on the part of the tube where the 
cathode rays are stopped new rays are 
given off that have the property of causing 
fluorescence of fluorescent material in the 
neighborhood of the tube and of blackening 
photographic paper beneath it!”^ — On page 
35 of “Wissenschaftliche Abhandlungen” 
ixnard speaks, rather than of x-rays or of 
roentgen rays, of “the discovery of the new 
raysj'tiiat were soon very important in 


Kr;!fj.T 3 , 'V, C. l’el!<r fine ncur Art von Stmlilyn fVor- 
hitf.re Mitti'.eilun!:). S;siLin-s!‘'r;ci.{c clcr phyMtat-inciiicin. Or- 
rril'cb.’sft., Urc, CF, sJ‘9r, p. Ij:- , 

= • J^nrr.', V. Natetf'-richtr. J. F. I-ehmann'. Verui,'. 

'JVi.-irttKei.. GrifnieWf F,ff:rh-;tS lif' Teuor.^.'. 

Vf,!, n, r;r: I, p. -ij, 19 ^“. 


medicine.” In his four volume work 
“Deutsche Physik”^® there is no mention of 
Rdntgen or Einstein in the text, but the 
foreword is a lengthy diatribe against the 
Jews. The implication, drawn by many 
persons in Germany during recent years, 
was that Rdntgen was a Jew. In answer to 
my direct query, “Was Rdntgen a Jew?,” 
Lenard replied, “No, but he was a friend of 
Jews and acted like one.” Showing further 
his bias on this subject is a note signed by 
Lenard on the fly-leaf of Volume i of 
“Deutsche Physik” in the library of the 
Physical Institute* at Heidelberg saying, 
“To the Philipp Lenard Institute — should 
there be room left — among the Jewish and 
Japanese ghosts.” 

Of particular interest at this time of the 
fiftieth anniversary of Rdntgen ’s discovery 
is the fact that the Physical-Medical So- 
ciety of Wurzburg made application in 1944 
to the Nazi Minister of Post and Telegraph 
to have a memorial stamp made for Rdnt- 
gen similar to the one issued for Robert 
Koch and other scientists. But it so hap- 
pened that the minister — Ohnesorge — had 
been a physicist and student of Lenard's at 
Heidelberg. He rejected the request saying 
the proposal was not in order inasmuch as 
such an honor was reserved only for the 
illustrious. 

It is clear that Lenard embarked upon 
and continued a course designed to mini- 
mize the work of Rdntgen, and to make him 
appear a bungler who merely happened to 
make a great discovery. His outstanding 
position as one of Hitler’s “brain-trust” and 
director of the Physical Institute of one of 
Germany’s great universities added great 
weight to what he had to say. So, in his in- 
tense nationalism, he claimed a lot for Ger- 
many and incidentally for himself when he 
says in “W'isscnschaftlichc Abhandlun- 
gen”'° more about his tube and his cathode- 
ray studies, “ . . . My researches led during 
the interruption of my work to the dis- 
covery of Rdntgen, and then followed Bcc- 

Jxnart!, {'. Orut'cfit P/iysifc. l.«iirnann‘, Munchcri, (93^'. 

* The I’iiiHpp Leuarri In'.titiitc. (The lifirary cf>ntaif)C(I many 
vcrltjRi'n by Jewish an-! Japanese j)liy',‘tc!':ts.) 

l.enafi*, 1 '. Wi'.'.>:n'c!:aft!iche A!ifiar.'!!unpcn. V0I. HI, p. 1 
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querel’s discovery (radioactivityj 1896), 
radium by Curies and continually many ad- 
ditional advances.” Thus to make it appear 
that anything further developing in the 
field of atomic research was directly trace- 
able to his catliode-ray studies, ilnyone 
will agree that such a position is imtenable 
as “every scientist and his w’ork is but the 
child of his scientific forefathers.”-^ 

We could hope that Rdntgen had written 
more about the actual mode of the dis- 
covery, but he was an extreme introvert 
and deep thinker and not readily commimi- 
cative.“ Once, when at the behest of Dr. 
Harms, Mrs. Boveri queried Rontgen about 
the discovery, he became angry and said, 
“One would almost have to excuse himself 
if he discovered something.” He had 
plainly stated in his first communication 
how he made the discovery and had told 

Thompson, Sylvanus P, The Rontgen Society, London, 
Xov. 5, iSg7, quotedin**The Physical Foundationsof Radiology" 
edited by Otto Glasser. Also see Glasser, Otto, “The genealogy 
of the roentgen rays." .Am. J. Roentgenol. & Rad. THERArv, 
'9.V. JO.iSo, 349 - 


assistants and associates that he had first 
worked with Hittorf and Crookes tubes. 
He considered that was enough. 

And there we leave it — with the genius of 
Rontgen clearly established as the responsi- 
ble factor in the discovery of x-rays. The 
contentions, excuses and barbs of Lenard 
have not been able to shake Rontgen from 
his secure position as one of the greatest 
scientists of all time. 

Pinewood Farm 
Warrendale, Penna. 

The author e.vpresses his appreciation to Dr. Otto 
Glasser for his help with translations and editorial 
assistance, and to Misses Gertrud Weinberg and 
Anna Michel of Kassel, Germany, Sgt. Bernard 
Berger and S/Sgt. Joel Schwab, 115th Gen. Hosp., 
for invaluable help as translators and interpreters. 
Thanks are likewise due Prof. Dr. Harms, Director of 
the Physical Institute University of Wurzburg and 
his .assistants of the Physics faculty for their kindness 
in furnishing much of the material for this article. 

-- Gbsser, Otto. Strange repercussions of Rontgen’s discovery 
of the x-rays. Rn/iiology, ^943, 425-4:7. 
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THE ANNUAL MEETING 


T he Forty-seventh Annual Meeting of 
the i^merican Roentgen Ray Society 
will be held at the Netherland Plaza Hotel, 
Cincinnati, Ohio, September 17 to 20, 1946. 
This will be the first time the scientific ses- 
sions of the Societ)'- have been held since 
the Joint Meeting of the American Roent- 
gen Ray Society and the Radiological So- 
cietA' of North America in Chicago in Sep- 
tember, 1944. 

The choice of Cincinnati as a meeting 
place is an excellent one as the Netherland 
Plaza offers splendid facilities for both the 
Scientific and Commercial Exhibits as well 
as ample rooms for the Scientific programs 
and the Instruction Courses. Those who 
were privileged to attend the meeting of the 
Society in Cincinnati in 1941 Mil recall with 
a great deal of pleasure that meeting, prob- 
ably one of the best the Society has ever 
had. 

Unfortunately, we Mil miss some of the 
familiar faces that Avere present at that 
meeting. Among these is our o\Am past 
president. Dr. William M. Doughty, Dr. 
Kennon Dunham and Dr. E. R. Bader, all 
former residents of Cincinnati, who have 
died since the meeting in 194I. 

The President Elect, Dr. Raymond C. 
Beeler, and his Program Committee haA^e 
arranged an excellent scientific program 
Avhich should make a special appeal to all 
members of the Society and it is expected 
that in the return of the AAmrld to an ap- 
preciable state of normality there Avill be a 
A^er}^ large attendance at the forthcoming 
meeting. 

The Instruction Courses AA'hich haA’^e 
hitherto been an important feature of the 
annual meeting Avill again be offered and 
these courses are under the direction and 
leadership of Dr. B. R. Kirklin who has so 


ably conducted them in the past. The cur- 
rent issue of the Journal carries not only 
the Preliminary Program but also the 
schedule of the Instruction Courses. Since 
the number Avho can attend these courses 
is limited, it is urged that those \A'ho antici- 
pate taking these courses fill out the order 
blank at once. 

The Chairman of the Scientific Exhibits, 
Dr. S. W. Donaldson, and his committee 
haA’-e arranged an excellent exhibit, many 
of them amplifying and extending the 
papers to be giA^en in the scientific program. 

The Commercial Exhibits, w^hich are al- 
ways of interest, aa 211 again be a part of the 
meeting. They Avill be considerably en- 
larged both in numbers and in the quality 
of the exhibits. 

One of the highlights of the program will 
be the annual CaldAvell Lecture which this 
year Avill be giA^en by Dr. A. C. Ivy, Pro- 
fessor of Physiology of Northwestern Uni- 
A'^ersity Medical School, Chicago, Illinois. 
The title of this lecture is “Motor Dysfunc- 
tion of the Biliary Tract: An Analytical and 
Critical Consideration.” Dr. Ia^v’s pre- 
eminence in his chosen field is acknoAAL 
edged and thus this year’s CaldAvell Lecture 
on such an important subject is anticipated 
Avith a great deal of pleasure. 

; The social functions Avhich are always a 
pleasant feature of the annual meetings, 
particularly those Avhich haA’-e been held in 
Cincinnati, Avill offer periods of relaxation 
in the midst of the scientific actiA’-ities. 

All in all, this forthcoming meeting 
should attract great numbers of radiolo- 
eists, particularfy those Avho ha\’e been in 
the Armed Forces. In view of this fact, it is 
urged that all who anticipate attending the 
meeting make their reservations Avith the 
hotel at the earliest possible moment. 
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ROLLIN HOWARD STEVENS 
1868-1946 

O NE of the American pioneers and stal- eighteen years old he had matriculated at 
warts in radiology and cancer therapy, the University of Toronto in preparation 
Dr. Rollin Howard Stevcn<;, died on May for a Bachelor’s Degree. In iSS6 he entered 
17, 1946, of acute leukemia, following a the Homeopathic Medical College of the 
comparatively short illness. University of Michigan from which he 

Dr. Stevens was horn in Blenheim, On- graduated in 1889. I'ollowing his gradim- 
tario, January 7, 1868. By the time he was tion. Dr. Stevens was fully determined to 
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enter private practice in one of the Cana~ 
dian communities^ but upon learning of a 
competitive examination to be given- for 
interns at Grace Hospital, Detroit, he of- 
fered himself as a candidate and was ac- 
cepted. His internship at Grace Hospital 
was completed in 1891. Then followed some 
post-graduate work at the recently estab- 
lished Leland Stanford Jr. University. He 
returned to Detroit and became associated 
again with Grace Hospital and was ap- 
pointed to the clinical staff. He served suc- 
cessively in this hospital as pathologist, 
surgeon and gynecologist from 1892 to 
1904. 

However, his interests were not confined 
to the usual and accepted medical fields 
alone. Early in his career he became inter- 
ested in the use of light therapy in the treat- 
ment of tuberculosis. This prompted him to 
stud}' at the Finsen Institute in Copen- 
hagen where he became particularly inter- 
ested in dermatological lesions which were 
improved by the use of radiant energy. 
Consequently he Hsited and studied in the 
leading dermatological clinics in Europe. 
Upon his return to Detroit he introduced 
the first Finsen light into American medi- 
cine, and in 1904 he was officially trans- 
ferred to the Dermatological Staff of Grace 
Hospital and became a lecturer on derma- 
tology to the Homeopathic Medical School 
of the University of Michigan. 

It was fortunate that this period of time 
coincided with Rbntgen’s discovery and 
early use of x-rays, as it introduced to Dr. 
Stevens another vehicle of therapy. And 
this was the stimulus for him to establish a 
Department of Radiology and Derma- 
tology in Grace Hospital, which, inci- 
dentalty, was one of the first radiological 
departments in Michigan. 

He recognized early in his dermatological 
investigation the curative effects of light 
energy* in treating malignant lesions of the 
skin and the similarity of the effects of 
roentgen rays and radium. This prompted 
him to secure radium from the Curie Insti- 
tute in Paris as early as 1903, making him 
the first man west of New York City to 


employ radium as a therapeutic agent in 
the treatment of malignant disease. 

He was still a young research worker 
when lie realized that, in order to advance 
scientifically, it was necessary to have a 
singleness of purpose and lie set his course 
toward the promotion of radiation therapy 
in the treatment of malignancies. This re- 
mained his life’s work and at the time of 
his death he was an authority in the field of 
cancer therapy and he was the acknowl- 
edged founder of the Detroit Institute of 
Cancer Research. 

Throughout his professional career he 
endeavored to advance medicine only medi- 
cally, and he took a very active part in the 
leading local and national medical societies. 
He was a faithful attendant at all medical 
meetings and appeared frequently on their 
scientific programs with original contri- 
butions. In recognition of these activities 
he was made President of the American 
College of Radiology, the Radiological So- 
ciety of North America, the American 
Radium Society, the Michigan Society of 
Social Hygiene, the Detroit Roentgen Ray 
and Radium Society and the Detroit 
Dermatological Society. 

But his efforts were not entirely scientifi- 
cally directed. He also found time for 
benevolent and extra-curricular activities, 
and the many years he devoted to the Boys’ 
Republic — a self-governing home for de- 
linquent boys in Michigan — exemplified his 
interest in the social welfare of others, and 
especially the youth. 

For his mental and physical relaxation 
he would make periodic field excursions in 
search of mushrooms and expeditions after 
rare mollusks. Not only was he, for years, 
the President of the Detroit M5^cological 
Society, but he had a national reputation as 
a mycologist. One variety of mushroom he 
discovered has been officially named for 
him — Helvella stevetmi. Frequently the very 
early morning hours would find him busy in 
his garden, tenderly giving the flowers he 
so dearly loved the attention they required 
to blossom into his “Garden Beautiful.” 

In his death, science has lost an enthusi- 
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astic exponent of cancer therapy and re- 
search, but the result of his efforts in es- 
tablishing radiology as a specialty will live 
on. 

Humanity has lost a friend, but his pas- 


sing cannot stay the influence of his mani- 
fold interests and activities. 

Such was and is Doctor Rollin Howard 
Stevens ! 

Clyde K. Hasley 
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SOCIETY PROCEEDINGS, CORRESPONDENCE 

AND NEWS ITEMS 


It€7?isfor this sectio7i solicited promptly after the everjts to which they refer. 


MEETINGS OF ROENTGEN SOCIETIES=^- 


United St.\tes of Americ.\ 

American Roentgen Ray Society 

Secretary, Dr. H. D.ibney Kerr, University Hospital, 
Iowa City, Iowa. Annual meeting: Netherland Plaza 
Hotel, Cincinnati, Ohio, Sept. 17-20, 1946. 

.■\MERiaAN College of Radiology 
Secretary, Mac F. Cahal, 20 N. ^Yacker Drive, Chicago 6. 
.Annual meeting, 1947: To be announced. 

Section on Radiology, .American MEDiaAL Associ.ation 
Secretaiy, Dr. U. A'. Portmann, Cleveland Clinic, Cleve- 
land, Ohio. Annual meeting, 1947: To be announced. 

.A.merican Radium Society 

Secretary, Dr. E. H. Skinner, 1532 Professional Bldg., 
Kansas City, Mo. Annual meeting, 1947; To be an- 
nounced. 

.Arkansas Radiological Society 

Secretary, Dr. Fred Hames, 511 National Bldg., Pine 
Bluff, -Ark. Meets every three months and also at time 
and place of State Medical .Association. 

R.AD10LOGICAL SociETi" OF North America 

Secretary, Dr. D. S. Childs, 607 Medical Arts Bldg., Syra- 
cuse, N. Y. .Annual meeting: P.almer House, Chic.ago, 
111 ., Dec. 1-6, 1946. 

Radiological Section, Baltimore Medical Society 
Secretaiy, Dr. AValter L. Kilby, Baltimore. Meets third 
Tuesday each month, September to May. 

Section on Radiology, California Medical. Association 
Secretary, Dr. D. R. MacColl, 2007 AVilshire Blvd., Los 
.Angeles 5, Calif. 

Radiological Section, Connecticut Medical Society 
Secretaiy, Dr. Max Climan, 242 Trumbull St., Hartford, 
Conn, fleets bi-monthly on second Thursday, at place 
selected by Secretary. .Annual meeting in May. 

Section on Radiology, Illinois St.ate Medical Society 
Secretary, Dr. H. AA'. .Ackemann, 3 -^ State St., Rock- 
ford, 111. 

Radiological Section, Los .Angeles Co. Med. Assn. 
Secretary, Dr. Roy AA'. Johnson, 1407 S. Hope St., Los 
.Angeles, Calif, ^ieets on second AA'ednesday of each 
month at the County Society Building. 

Radiological Section, Southern Medical .Association 
Seartary, Dr. Roy G. Giles, Temple, Texas. 

Brookla-n Roentgen Raa’ Society 

Secretary, Dr. .A. H. Levy, i354XarrolI St., Brooklyn 13, 
N. Y'. Meets monthly on fourth Tuesday, October to .April. 

Buffalo Radiological Society 
Secretary, Dr. Joseph S. Gian-Francheschi, 610 Niagara 
St., Buffalo, N. Y. Meets second Monday of e.ach month 
except during summer months. 

Chic.ago Roentgen Society 
Secretary, Dr. F. H. Squire, 1754 AA'. Congress St., 
Chicago 12, 111 . Meets second Thursday of each month 
October to .April inclusive at the Palmer House. 

Cincinnati Radiological Societa' 

Secretary, Dr. Samuel Brown, 707 Race St,, Cincinnati, 
Ohio, Meets third Tuesday of each month, October to 
May, inclusive. 

Cleveland Radiologiclal Societa* 

Secretary, Dr. Carroll C. Dundon, 11311 Shaker Blvd., 
Cleveland, Ohio. Meetings at 6:30 I'„m. on fourth Mon- 
day of each month from October to .April. 

Dallas-Fort AA'orth Roentgen Studa' Club 
Secretary, Dr. X. R. Hyde, Medical .Arts Bldg., Fort 
AA'orth,"Texas. Meets in' D.allas on odd months and in 
Fort AA'orth on even months, on third Monday, 7 " 3 o 

Dena'er Radiological Club 
Secretary, Dr. .A. Pace Jackson, Jr., 1612 Tremont Place, 
Denver, Colo. Meets third Friday of each month at 
Denver Athletic Club. 

* Secretaries of societies not here listed are requested to 


Detroit Roentgen Ray and Radium Society 
Secretary, Dr. E. R. AA'itwer, Harper Hospital, Meets 
monthly on first Thursday from October to May, at 
AA'aj-ne County Medical Society Building. 

Florida Radiological Societa’ 

Secretaiy, Dr. J. M. Dell, Jr., 333 AA'. Main St., S., Gaines- 
ville, Fla. Meetings in May and November. 

Georgia Radiological Societa* 

Secretary, Dr. James J. Clark, 47S Peachtree St., .At- 
lanta, Ga. Meets in NoA’ember and at annual meeting 
of Medical .Association of Georgia in the spring. 

Radiological Societa* of Kansas Cm* 

Secretaiy, Dr. .Arthur B. Smith, 800 .Argyle Bldg., Kan- 
sas City, Mo. Meets third Thursday of each month. 

Illinois Radiological Society 
Secretary, Dr. AA’m. DeHollander, St. John’s Hospital, 
Springfield, 111 . Meets three times a year. 

I.ndiana Roentgen Society 
Secretary, Dr. J. .A. Campbell, Indiana University Hos- 
pitals, Indianapolis 7. Meets annually second Sunday in 
May. 

loAVA X-Ray Club 

Secretaiy, Dr. .Arthur AA*. Erskine, 326 Higley Bldg., 
Cedar Rapids, Iowa. Luncheon .and business meeting 
during annual session of Iowa State Medical Society. 
Special meetings by announcement. 

Kentucky Radiological Societa* 

Secretaiy, Dr. AA'. C. Martin, 321 AA'. Broadway, Louis- 
A’ille. Meets annually in Louisvilleon first Saturday in Apr. 

Lo.nc Island RADioLOCiaAL Society 
Seartary, Dr. Marcus AA'iener, i43o-48th St., Brooklyn, 
N. Y. bleets Kings County YIed. Soc. Bldg, monthly 
on fourth Thursday, October to May, 8:30 P..Ar. 

Louisiana Radiological Societa* 

Secretary, Dr. J. R. Anderson, 1130 Louisiana Ave., 
Shreveport. Meets annually during Louisiana State Med- 
ical Society Meeting. 

Michigan .Association of Roentgenologists 

Secretary, Dr. E. M. Shebesta, I429 D.aA'id AA'hitney Bldg., 
Detroit. Three meetings a year. Fall, AA'inter, Spring. 

Milwaukee Roe.vtgen Ray Societa* 

Secretary, Dr. C. .A. H. Fortier, 231 AA'. AA’isconsin Ave., 
Milwaukee, AA'is, Meets monthly on second Monday at 
University Club. 

Minnesota Radiological Society 
Secretary, Dr. .Annette T. Stenstrom, 121S Medical .Arts 
Bldg., Minne.apolis, Minn. One meeting a year at time of 
Minnesota State Medical Association. 

Nebraska Radiological Societa* 

Secretaiy, Dr. D. .A. DoAvell, Medical .Arts Bldg., Omaha, 
Neb. Meets third AA'ednesday of each month, at 6 p.m. 
at either Omaha or Lincoln. 

New England Roentgen Ray Society 

Secretary, Dr. George Levene, Massachusetts^ Memorial 
Hospitals, Boston, Mass. Meets monthly on third Friday, 
Boston Medical LibratA- 

New Ha.mpshire Roentgen Raa* Society 

Secretary, Dr. A. C. Johnston, Elliott Community Hos- 
pital, Keene, N. H. Meets four to six times yearly. 

Radiological Society or Neav Jersey 

Secretary, Dr. AA'. H. Seivard, Orange Memorial Hos- 
pital, Orange, N. J. Meets annually at time and place 
of State Medic.al 'Society. Mid-year meetings at place 
chosen by president. 

New Y'ork Roentgen Society 

Secretary, Dr. Ramsay Spillman, 115 East 6ist St., 
New York City. Meets monthly on third Monday, New 
Y'ork Academy of Medicine, at 8:30 p.m. 

North Carolina Roentgen Ray Societa* 

Secretary, Dr. Major Fleming, Rocky Mount, N. C. 

send the necess<ary information to the Editor. 
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North Dakota Radiological Society 
Secretary, Dr. L. A. Nash, St. John’s Hospital, Fargo. 
Meetings held by announcement. 

Central New York Roentgen I^v Society 
Secretary, Dr. C. F. Potter, 820 S. Crouse Ave., Syracuse. 
Three meetings a year. January, May, November. 

Ohio Radiological Society 
Secretary, Dr. Henry Snow, 1061 Reibold Bldg., Dayton, 
Ohio. Meets during annual meeting of Ohio State Medi- 
cal Association. 

Orleans Parish Radiological Society 

Secretary, Dr. Joseph V. Schlosser, Charity Hospital, 
New Orleans 13, La. Meets first Tuesday of each month. 

Pacific Roentgen Society 

Secretary, Dr. L. H. Garland, 450 Sutter St., San Fran- 
cisco, Calif. Meets annually, during meeting of California 
Medical Association. 

Pennsylvania Radiological Society 

Secretary, Dr. L. E. Wurster, 416 Pine St., Williamsport. 

Philadelphia Roentgen Ray Societi’ 

Secretary, Dr. C. L. Stewart, Jefferson Hospital. Meets 
first Thursday of each month, October to May, at 8‘.oo 
P.M., in Thomson Hall, College of Physicians. 

Pittsburgh Roentgen Society 

Secretary, Dr. L. M. J. Freedman, 4800 Friendship Ave. 
Meets 6:30 P.M. at The Ruskin on second Wednesday, 
each month, October to May inclusive. 

Rochester Roentgen Ray Society, Rochester, N. Y. 
Secretary, Dr. Murray P. George, Strong Memorial Hos- 
pital, Meets monthly on third Monday from October to 
May, inclusive, 8 p.m. at Strong Memorial Hospital. 

Rocky Mountain Radiological Society 
Secretary Dr. A. M. Popma, 220 N, First St., Boise, Idaho. 
Mid-Summer Conference, August 8, 9, 10, 1946, at 
Shirley Savoy Hotel, Denver, Colorado. 

St. Louis Society of Radiologists 

Secretary, Dr. Edwin C. Ernst, Beaumont Medical Build- 
ing, St. Louis, Mo. Meets fourth Wednesday of each 
month, except June, July, August, and September. 

San Diego Roentgen Society 
Secretary, Dr. R, F, Niehaus, 1831 Fourth Ave., San 
Diego, Calif, Meets monthly on first Wednesday at 
dinner, 

San Francisco Radiological Society 

Secretary, Dr. Joseph Levitin, 516 Sutter St., San Fran- 
cisco 2, Calif. Meets monthly on the third Thursday at 
7:45 P.M., first six months of the year at Lane Hall, 
Stanford University Hospital, and second six months at 
Toland Hail, University of California Hospital. 

Shreveport Radiological Club 

Secretary, Dr. R. W. Cooper, Charity Hospital, Shreve- 
port, La. Meets monthly on third Wednesday, at 
7 : 30 P.M., September to May inclusive. 

South Carolina X-Ray Society 

Secretary, Dr. T. A. Pitts, Baptist Hospital, Columbia, 
S. C, Meets in Charleston on first Thursday in Nov'cm- 
ber, also at the time and place of South Carolina State 
.Medical Association. 

Te.vnessee Radiological Societv 

Secretary, Dr. J. M. FrJ-rc, 707 W.nlnut St., Chattanooga, 
Tcnn. Sleets annually at the time and place of the 
Tennessee State Medical .Association. 

Tf-Xas Radiological Society 

Secretary, Dr. R. P. O’Bannon, 650 Fifth .Ave., Fort 
Worth 4, Texas. 

University or Micmigaj.- Department or Roentgen- 
ology Staff Meeting 

Meets each Monday evening from September to June, 
at 7 P.M. at University Hospital. 

University or Wisconsin Radiological Conference 
Secretary, Dr. E. -A, Pohle, 1300 Univc.'sity Ave., Madi- 
son, Wis. Meets every Thursday from 4:o'>-5;co p.m., 
Room 301, Service Memorial Institute. 

Virginia Radiological SocitHT , 

H. I— Flsnncun, F- rr;*nklin bt., 
Richmond, V.a. Meets .annually in October. 

Washington State Radiological Society 

Seerejory, Dr. T}5Dm.-is Cariile, inc Terry St., .Seattle. 
Meets fourth Monday each month, October through 
College Club, Seattle. 

X-Ray Study Clcr or Sak Fi-ancuco 

Serrefarr, Dr. J. M. Robinson, University 01 California 
HtMjdrr'L Meef. monthly, third Thursday cve-ning. 


Cuba 

SoCIEDAD DE RADIOLOCfA Y FiSIOTERAPIA DE CuBA 

President, Dr, J. Manuel Viamonte, Hospital Mercedes, 
Habana, Cuba. Meets monthly in Habana, 

Mexico 

SoCIEDAD MeXICANA DE RaDIOLOGIA Y FiSIOTERAPIA 
General Secretary, Dr. D. P. Cossio, Marsclla No. n, 
'Mexico, D. F, Meets first Monday of each month. 
British Empire 

British Institute of Radiology Incorporated with 
THE Roentgen Society 

Medical Members’ meeting held monthly on third Friday 
at 2:30 P.M. and Ordinary Meeting at same time on 
following Saturday, October to May, 32 Wclbeck St., 
London, W.i. 

Section of Radiology of the Royal Society of Medi- 
cine (Confined TO Medical Members) 

Meets third Friday each month at 4:45 p.m. at the Royal 
Society of Medicine, i Wimpole St., London. 

Faculty of Radiologists 

Secretary, Dr. M. H. Jupe, 23 Wclbeck St., London, W.i 
England. 

Section of Radiology and Medical Electricity, Aus- 
tralasian Medical Congress 

Secretary, Dr. H. M. Cutler, 139 Macquarie St., Sydney, 
New South Wales. 

Radiological Section of the Victorian Branch of the 
British Medical Association 

Secretary, Dr, Keith H.allam, St. George’s Hospital, 
K.E.W., Melbourne, E. 4, Victoria, Australia. Meets 
monthly from March to November inclusive, 

Canadian Associatio.n of Radiologists 
Secretary, Dr. J. W. McKay, 1620 Cedar Ave., Montreal. 
SoCIETE CaNADIENNE-FrANCAISE d’ElECTROLCOIE ET DE 
Radiologie Medicales 

Secretary, Dr. Origene Dufresne, 4 120 Ontario St,, East, 
Montreal, P. Q, 

Section of Radiology, Canadian Medical Association 
Secretaiy, Dr. C, M, Jones, Inglis St., Ext. Halifax, N. S, 
Radiological Section, New Zealand British Medical 
Association 

Secretary, Dr. Colin Anderson, Invercargill, New Zea- 
land. Meets annually. 

South America 
S ociEDAD Argentina de Radiologia 

Secretary, Dr. Guido Gotta, Buenos Aires, Argentina. 
Meetings arc held monthly, 

SociEDAD PeRUA.VA DE RaDIOLOOIA 

Secretary, Dr. Victor Giannoni, .Apartado, 2306, Lima, 
Peru, Meetings held monthly except during January, 
February and March, at the Asociaci6n Mfdica Peruana 
'‘Daniel .A. Carribn,” Villalta, 218, Lima. 

Continental Europe 

SociEDAD EsPANOI-A DE KaDIOLOGIA Y ElECTROLOCIA 
Secretary, Dr. J. Martin-Crespo, Fucncarral, 7. Madrid, 
Spain. Meets monthly in Madrid. 

SoexETE Suisse di; Radiolocif. (.Schweizekische Kont- 

CEN-GESELl.SCHArr) 

Secretary for French language. Dr. Bahaiantz, Geneva. 
Secretary for German language. Dr. Max Ilopf, Effinger- 
strassc 49, Bern. Meets annually in difTcrent cities, 
SoCIETATEA RoMANA DF. RaDIOLOGIF. M ElECTROLOGIF. 
Secretary, Dr. Oscar Meller, Str. Banul MUrScine, 30, 

S, L, Bucuresti, Roumania. Meets second Monday in 
every month with the exception of July and August. 
•Ali-Russian Rof.ntof.!: Ray Association, Leningrad: 
USSR in the State Institute of Roentgenology and 
Radiology, 6 Roentgen St. 

Secretaries, Drs. S. A. Reinhcrg and S. G. Simonson. 
Meets annually. 

LeNING?.AD ROENTGiEN RaY SOCIETY 

Secretaries, Drs. S. G. Simonson and G, .A, Gustcrin, 
Meets monthly, first Monday at 8 o’clock. State Institute 
of Roentgenology and Radiology, lA-ninarad. 

Moscow Roentgen Kay Society 
Secretaries, Drs. L, L. Holst, A. V/. .Ssamygin and S. 1 . 
Konohejevsky. Meets monrliiy, first Monday, 8 p.m. 
Scandi;:avian Roentgen Soctetjes 
The Scandinavf.Tn roentgen societies hnve formed a joint 
association c.a!Ied the Northern .Association for .Medical 
Radiology, meeting every second ye.ar in the difTercnt 
countries belonging to the .Association. 
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PRELIMINARY PROGRAM 

FORTY-SEVENTH ANNUAL MEETING OF THE AMERICAN 

ROENTGEN RAY SOCIETY 


The Forty-seventh Annual Meeting of 
the American Roentgen Ray Society will be 
held at the Netherland Plaza Hotel, Cincin- 
nati, Ohio, on September 17, 18, 19 and 20, 
1946. 

The Executive Council will meet at noon 
on Sunday, September 15. 

The annual Golf Tournament for the 
Willis F. Manges Trophy will be held on 
Monday, September 16, at the Hyde Park 
Golf and Country Club. 

The Caldwell Lecture will be given on 
Tuesday evening, September 18, and the 
Annual Banquet will be held on Thursday 
evening, September 19. 

The Instruction Courses will be given at 
8:00 A.M. and 9:30 A.M, each day of the 
meeting and elsewhere in titis issue will be 
found the detailed plan of the courses. 

The scientific program has been arranged 
as follows: 

Tuesday^ Septavber //, 1946 
8:00 A.M. Instruction Courses. 

11:00 A.M. Call to Order, Forty-seventh Annual 
hleeting. Ross Golden, M.D., President. 
Installation of the President-Elect, Raymond 
C. Beeler, M.D., Indianapolis, Ind., by 
President Golden and the Chairman of the 
Executive Council, Charles M. Richards, 
M.D., San Jose, Calif. 

Inaugural Address: “Radiology in the Atomic 
Age.” President Raymond C. Beeler, M.D. 

11:20 

Paper 

No. 

1. The Roentgen Diagnosis of Diaphragmatic 

Hernia. B. R. Kirklin, M.D., and John 
R. Hodgson, M.D. (by invitation) 
Rochester, Minn. 

2:00 P.M. 

2. The Crater in Uncomplicated Duodenal 

Ulcer — Its Significance in Diagnosis and 
Treatment. Frederic C. Templeton, 
M.D., Seatde, Wash. 


3. Post-bulbar Ulcers of the Duodenum. 

Robert P. Ball, M.D., and Allan Seagel, 
M.D. (by invitation). New York, N. Y. 

4. Psychosomatic Relationships in Duodenal 

Ulcer. Herbert S. Gaskill, M.D. (by in- 
vitation), Philadelphia, Pa. 

Discussion of papers 2-4 to be opened by 
Joseph C. Bell, M.D., Louisville, Ky., 
and B. R. Kirklin, M.D., Rochester, 
Minn. 

5. Results of Treatment of Carcinoma of the 

Cervix in General, and by the Intra- 
vaginal Method in Particular. Ralph M. 
Caulk, M.D. (by invitation), and Edwin 
A. Merritt, M.D.,* Washington, D. C. 
Discussion to be opened by Arthur W. 
Erskine, M.D., Cedar Rapids, Iowa. 

6. Analysis of Technical Factors Involved in 

Treatment of Carcinoma of the Cervix 
Uteri. G. E. Richards, M.D., Toronto, 
Canada. 

Discussion to be opened by Charles L. 
Martin, M.D., Dallas, Texas. 

7. Roentgen Therapy in Uterine Fibromyo- 

mata without Ovarian Sterilization. 
George E. Pfahler, M.D., Philadelphia, 
Pa. 

Discussion to be opened by Edwin C. Ernst, 
M.D., St. Louis, Mo. 

4:30 P.M. Executive Business Session of the So- 
ciety. 

Tuesday Evening., Septemba' //, 1946 

Eight-Thirty O’Clock 
The Caldwell Lecture 
A. C. Iv)', Ph.D., M.D. 

Nathan Smitli Davis Professor of Physiologj", 
Northwestern University Medical School, 
Chicago, Illinois 

“Motor Dysfunction of the Biliary Tract: An 
Analytical and Critical Consideration” 
Introduction — ^James T. Case, M.D., 
Chicago, Illinois 

Wednesday, September iS, 1946 
8 :coa.m. Instruction Courses. 

* Deceased. 
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11:00 A.M. 

8. Bronchography in Children. Eduardo Rivero, 

M.D. (by invitation), Havana, Cuba. 
Discussion to be opened by Ross Golden, 
M.D., New York, N. Y. 

9. Body Section Roentgenography in Carci- 

noma of the Lung. Leo G. Rigler, M.D., 
Minneapolis, Minn., and T. B. Werner, 
M.D. (by invitation). 

Discussion to be opened by Sherwood 
Moore, M.D., St. Louis, Mo. 

a: 00 p.M. 

10. Angiography in the Diagnosis of Intra- 
cranial Lesions. Philip J. Hodes, M.D., 
C. R. Perryman, M.D., and R. H. 
Chamberlain, M.D., Philadelphia, Pa. 
Discussion by Fred J. Hodges, M.D., 
Ann Arbor, Mich. 

n. .Angiocardiography in Mediastinal Tu- 
mors. Marcy L. Sussman, M.D., New 
York, N. Y. 

Discussion by Merrill C. Sosman, M.D., 
Boston, Mass. 

12. Abdominal Aortography, Paul C. Swen- 

son, M.D., and Fred B. Wagner, M.D. 
(by invitation), Philadelphia, Pa. 
Discussion by P. L. Farinas, Havana, 
Cuba. 

13. Abdominal Venography. Pedro L. 

Farinas, M.D. (by invitation), Havana, 
Cuba. 

Discussion by Leo G. Rigler, M.D., Min- 
neapolis, Minn. 

1 4. Problems in Venography, Edgar G. 

Baker, M.D., Youngstown, Ohio. 

1 5. Roentgenologic Findings in Myasthenia 

Gravis .Associated with Thymic Tu- 
mor. C. Allen Good, M.D., Rochester, 
Minn. 

Discussion to be opened by Aubrey O. 
Hampton, M.D., Washington, D. C. 

16. Benign Histoplasmosis and Pulmonary 

Calcification. .Amos Christie, M.D. 
(by invitation), and J. C. Peterson, 
M.D. (by invitation), N'ashvillc, 7 'enn. 
Discussion to be opened by L. R. Sante, 
M.D., St. Diuis, Mo. 

17. The Comparative Efficiency of Mass 

Roentgenography Methods, Herman 
E- Hiilehoe, .M.D. (by invitation), 
Wasliington, D, C., and Russell H. 
Morgan, M.D. (by invitation), Chi- 
cacu. Jil. 


Discussion to be opened by W. E. 
Chamberlain, M.D., Philadelphia, Pa. 

18. Benign Pneumoconiosis Due to Metal 

Fumes and Dusts. O. A. Sander, M. D. 
(by invitation), Milwaukee, Wis. 
Discussion to be opened by Hollis E. 
Potter, M.D., Chicago, 111 . 

Thursday, September /p, 1^46 
8:00 A.M. Instruction Courses. 

IIIOO A.M. 

19. The Roentgen Diagnosis of Congenital 

Cardiovascular Abnormalities Amena- 
ble to Surgery. Edward B. D. Neu- 
hauser, M.D. (by invitation), Boston, 
Mass. 

20. The Physiopathology of Congenital 

Heart Disease. Richard J. Bing, M.D. 
(by invitation), Baltimore, Md. 
Discussion of papers 19 and 20 to be 
opened by Merrill C. Sosman, M.D., 
Boston, Mass. 

2:00 p.M. 

21. Radioactive Sodium as a Tool in Medical 

Research. Edith H. Quimby, Sc.D., 
New York, N. Y. 

22. Principles of Tissue Dosage in Radio- 

isotope Therapy. Robley D. Evans, 
Ph.D. (by invitation), Boston, Mass. 

23. Radioactive Phosphorus as a Therapeutic 

Agent. Edward H. Reinhard, M.D. 
(by invitation), St. Louis, Mo. 

24. Medical Uses of Radioactive Iodine. Earl 

Miller, M.D. (by invitation), .San 
Francisco, Calif. 

25. Comparative Therapeutic Effects of 

Radioactive and Chemical Agents in 
Neoplastic Diseases of the Hemo- 
poietic System. A. M. Brues, M.D. (by 
invitation), and L. O. Jacoljson, M.D. 
(by invitation), Chicago, 111 . 

Discussion bv G. Failla, .Sc.D., New 
York, N. Y., R. E. Zirkle, Ph.D., 
Chicago, 111 ., and L.O. Jacobson, M.D. 
Chicago, 111 . 

26. The Standardization of Roentgen-Ray 

T ubes and Cables. Russell H. Morgan, 
M.D. (by invitation), Chicago, 111 . 
Discussion to be opened bv Paul C. 
Hodges, M.D., Chicago, Ilf. 

4:30 p.?4. INecutive Business Session of the 
.Society. 
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Thursday Evaihig, Septe}}ibe7' ig, ig^d 

Seven-Thirty O’Clock 
Annual Banquet 

Friday^ Septetuba' 20^ ig4.6 
8:00 A.M. Instruction Courses. 


11:00 A.M. 

27. Pulmonary Tubercles or Nodules. Lewis 

Gregory Cole, M.D., White Plains, 

N.Y. 

Discussion to be opened by E. P. Pender- 
grass, M.D., Philadelphia, Pa. 

28. Pulmonary Disease Due to Friedlander 

Bacillus. Carleton B. Peirce, M.D., 
Montreal, Canada, and Dso Li-Liang, 
M.D. (by invitation). 

Discussion to be opened by M. A 
Blankenhorn, M.D., Cincinnati, Ohio' 

2:00 P.M. 

29. Preliminary Studies on the Biological Ef- 

fects of 20,000,000 Volt Radiation. 
Tack T. Wilson, Ph.D., Milwaukee, 
Wis. 

30. The Therapeutic^x^pplication of Induc- 

tion Electron Accelerators. E. E. 
Charlton, Ph. D., Schenectady, N. Y. 
Discussion of papers 29 and 30 to be 


opened by Henry Quastler, M.D., 
Urbana, 111 . 

31. Comparative Value of Deep and Super- 

voltage Roentgen Therapy. T. Leu- 
cutia, M.D., Detroit, Mich. 

Discussion to be opened by U. V. Port- 
mann, M.D., Cleveland, Ohio. 

32. Supervoltage Radiation. George W. 

Holmes, M.D., and Milford D. Schulz, 
M.D. (by invitation), Boston, Mass. 
Discussion to be opened by David Steel, 
M.D., Cleveland, Ohio. 

33. The Use of High Voltage Roentgen 

Therapy in the Treatment of Amenor- 
rhea and Sterility in Women. Ira I. 
Kaplan, M.D., New York, N. Y. 
Discussion to be opened by William 
Harris, M.D., New York, N. Y. 

34. Fibrous Dysplasia of Bone. Franklin B. 

Bogart, M.D,, Chattanooga, Tenn., 
and Allison E. Imler, M.D. (by invi- 
tation), Birmingham, Ala, 

Discussion to be opened by Ralph S., 
Bromer, M.D., Bryn Mawr, Pa. 

35. Congenital Malformations Induced in 

Rats by Roentgen Rays; Skeletal 
Changes in the Offspring Following a 
Single Irradiation of the Mother. 
Josef Warkany, M.D. (by invitation), 
and Elizabeth Schraffenberger, M.D. 
(by invitation), Cincinnati, Ohio. 
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AMERICAN ROENTGEN RAY SOCIETY 

SECTION ON INSTRUCTION 
B. R. Kjrklin, M.D., Director 
Abstracts of Courses Offered 
Forty-seventh Annual Meeting 
Netherland Plaza Hotel, Cincinnati, Ohio 
September 17-20, 1946 


President-Elect Beeler, with the ap- 
proval of the Executive Council, has di- 
rected that the Section on Instruction be 
continued for the 1946 annual meeting. He 
has arranged his program so that the in- 
struction courses will be given between the 
hours of 8;oo a.m. and 10:45 a.m. on 
Tuesday, Wednesday and Thursday, and 
8 :oo A.M. and 9:15 a.m. on Friday. Nothing 
else will be scheduled during these hours, 
thus allowing everyone at the meeting to 
attend the Instruction Courses each morn- 
ing. 

This Section presents for 1946: 

I. Four special Sequential Courses, let- 
tered “A” to “D,” with a faculty of four 
instructors and covering eleven periods. 

1 . Eight single-period courses on Radia- 
tion Physics, with a faculty of eight instruc- 
tors and covering eight periods. 

3. Thirteen single-period courses on 
Therapeutic Radiology, with a faculty of 
thirteen instructors and covering sixteen 
periods. 

4. Twenty-nine single-period courses on 
Diagnostic Roentgenology, with a faculty 
of thirty-one instructors and covering 
thirty-five periods. 

GENERAL INFORMATION 
Conference Periods 

Tuesday, Wednesday, Thursday and 
Friday mornings 

Fi rs t period 8 : 00 to 9:15 

Second period 9‘3C> to 10:45 

Location 

All courses will be given in parlors .A to 
J located on the fourth floor of the Nether- 
land Plaza Hotel. Full information may be 


secured at the general registration desk 
which will be located nearby. 

Code 

The instruction periods will be desig- 
nated with the following code: 

T-i Tuesday, first period 8 : 00 to 9:15 

T-2 Tuesday, second period. . .9:30 to 10:45 
W-i Wednesday, first period . . . 8 :oo to 9:15 
W-2 Wednesday, second period .9:30 to 10:45 

Th-i Thursday, first period 8;ooto 9:15 

Th-2 Thursday, second period. .9:30 to 10:45 
F-i Friday, first period 8 ; 00 to 9:15 

(Familiarity with this code will 
avoid much confusion) 

How To Secure Tickets for Instruction 
Courses 

Admission to the Instruction Courses 
will be by ticket only. 

Following the abstracts of the courses 
will be found a general order sheet. First, 
second and third choices for each period 
should be carefully selected as the number 
attending each course given during these 
periods will be limited to from thirty to 
forty persons. If directions as given on 
the order sheet are followed explicitly, er- 
rors in completing reservations will be min- 
imized. 

If you are requesting registration in one 
or more of the Special Sequential (continu- 
ous) Courses, please indicate for each pe- 
riod your second and third choices of indi- 
vidual single-period courses as substitutes 
— to avoid disappointment should the Se- 
quential Courses be filled when your order 
is received. 

It is possible for one to attend only seven 
periods of instruction, so the condensed 
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schedule should be noted carefully in ar- 
ranging individual orders for tickets. 

Reservations will be made in the order of 
receipt of the order forms. Those who are 
not members of the American Roentgen 
Ray Society will be charged a nominal fee 
of $1.00 per period, or a maximum fee of 
$5 .00 for five or more periods. Full time 
graduate students in Radiology will be ad- 
mitted without fee. 

Previous to September 7, send orders to 
Rochester, Minnesota; after September 7, 
send orders directly to Dr. B. R. Kirklin, 
Netherland Plaza Hotel, Cincinnati, Ohio. 

If the courses are not filled by the time 
of the meeting, tickets will be available at 
the registration desk, located on the Fourth 
Floor, on Sunday, September 1 5, and there- 
after during the meeting. 


Holders of Tickets 

Those who do not have a proper ticket 
for the assigned course will not be per- 
mitted to enter the room. Pages will be 
assigned to each conference room to collect 
tickets. 

Duplications and Repeats 

Due to the anticipated heavy registration 
a few of the single-period courses will be re- 
peated and others will be duplicated by two 
or more instructors. . 


SEQUENTIAL COURSES 


COURSE: A 
(2 periods) 

Room: A Periods: Th-2; F-1 

S. W. DONALDSON, M.D., Ann Arbor, Michigan 
Medical Jtmsprudence as Applied to Radiology 

This course will take into consideration the rela- 
tionship between physician and patient and the 
various contracts entered into between them. Mal- 
practice will be defined arid consideration given to 
all acts of the radiologist that may be subject to 
allegation of negligence or other grounds for suit. 
The Law of Agency will be discussed and its applica- 
tion to the radiologist in regard to his liability for 
the acts of those employed by him. Pointers will 


be given about malpractice defense and prophylaxis. 
The legal requirements for the introduction of films 
as evidence in courts of law will also be taken up as 
well as that for physician’s records and hospital 
records. There will be discussion of privileged com- 
munications as related to roentgen examinations 
the admissibility of evidence, expert testimony, 
expert witness fees, and court room procedure for 
the witness. 


COURSE: B 
(3 periods) 

Room: G Periods: T-1; W-l; Th-2 

ROSS GOLDEN, M.D., New York City 

Roentgenology of the Small Intestine 

Tuesday 

Technique 

Normal small intestine 
Anatomy 
Physiology 

Indications for small intestine study 
Diverticula 

Disturbances in physiology 
Emotion 
Vagotonia 

Multiple peritoneal adhesions 
Developmental anomalies 
Internal hernia 
Congenital diaphragm 
Effect of disease of the mesentery 
Loc.'Uized 
Generalized 
Lymphoblastoma 
Sclerosing mesenteritis 

Wednesday 

The "Deficiency Pattern” 

Vitamin deficiency states 
Hypoproteinemia 
Biliary tract disease 
Pancreatic disease 
Allergy 
Inflammations 
Tuberculous 
Non-tuberculous 

Sclerosing regional enteritis 
Non-sclerosing regional enteritis 

Thursday 

Neoplasms 

Benign 

Malignant 

Carcinoma and carcinoid 
Lymphosarcoma 
Localized 
Diffuse 
Benign ulcer 
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Ileus 

Diagnosis by 3 position abdominal films 
Paralytic 
Mechanical 

Mesenteric vascular occlusion 
The Miller-Abbott tube 
Technique of insertion 
Deflation 

Injection of barium for 

1. Localization 

2. Demonstration of type of obstruction 
Complications 


COURSE: C 
(4 periods) 

Room: H Periods: T-1 ; W-l ; Th-1 ; F-1 

W. WALTER WASSON, M.D., Denver, Colo. 


The Anatomy, Physiology, and Mechanics of the 
Chest as a Basis for the Study of Chest Dis- 
eases and Their Classification 


This is an effort to portray the chest so that the 
clinician or radiologist can actually visualize the 
thoracic viscera and their diseases. A child begins 
life with certain anatomical structures which change 
with the years both as a result of physiological proc- 
esses and disease. The pathological reactions which 
the clinician or the radiologist is called upon to di- 
agnose are definitely influenced by the particular 
physiology and mechanics of this anatomy. Accord- 
ingly, any classification of chest disease must be 
based upon the pathological reactions of disease as 
influenced by anatomy and of the physiology and 
mechanics of this anatomy. 

The presentation will be made in the following 
sections: 

1. Anatomy of the Lungs. Period: T-i 

2. Physiology and Mechanics of the 

Chest and Particularly of the 

Lungs. Period: W-i 

3. The Classification of Diseases of 

the Lungs. Period: Th-i 

4. Illustrations of the Different Dis- 


eases of the Lungs and their 

Diagnosis. Period: F-i 


COURSE: D 
(2 periods) 


Room ; A Periods : Th-2 ; F-1 

FEDERICO GARCIA CAPURRO, M.D., 
Montevideo, Uruguay 

Topographical Roentgenological Diagnosis of 
the Tumors of the Abdomen 

This course will take into consideration the funda- 
mental principles of the toitographic.al dingnoris of 
the tumors of the .abdomen, including those of the 
g.istrointcstinal tract. 


Consideration of the Fundamentals of 
Topographical Diagnosis Period; Th-z 

1. Peritoneal emhryogenesis and its in- 

fluence on the anatomical dis- 
placements produced by the 
tumoral expansion. 

2. Roentgenological concepts of the 

topographical anatomy of the ab- 
domen. Outline of the three ana- 
tomical systems of viscera. The 
fixed points of the anatomy or 
"landmarks” of the topo- 
graphical diagnosis. 

3. The physical equilibrium of the ab- 

domen and its relation to the 
displacements produced by the 
tumors. 

4. Technique of roentgenological pro- 

cedure. The dynamic roentgen- 
ology. 

The Topographical Syndromes. Period: F-i 

The different tumors of the regions into which the 
abdomen is divided for practical purposes of clinical 
examination will be considered from the viewpoint of 
establishing the differential diagnosis. 

The fundamental principles involved in this type 
of diagnosis will be illustrated with lantern slides. 


SINGLE PERIOD COURSES 

RADIATION PHYSICS 
COURSE: 101 

Room: E Period: T-1 

CARL B. BRAESTRUP, Ph.D., New York City 

Common Causes of Radiation Hazards 
in Roentgenology 

Radiation injuries are caused mainly by faulty 
equipment, inadequate structural shielding or im- 
proper operating procedures. 

Equipment. Most improvements in roentgen-ray 
equipment have been in the direction of greater 
safety. Thus the protective tube housing practically 
limits the radiation to the useful beam. On the other 
hand, the important progress made in roentgen- 
ray tube design has so greatly increased the available 
dosage rate that permanent skin injuries may be 
produced in a few seconds. It is important, therefore, 
that roentgen therapy equipment be provided v.'ith 
accurate means for the control of the dose. 

The protection afforded the patient, the radiolo- 
gist and attendants during fluoroscopy depends to a 
large extent upon the construction of the fluoroscope. 
The use of large target-pane! distances and adequate 
filtration reduces materially the exposure to the 
patient. 'I'he dose received by the fluoroscopist can 
be cut down considerably by proper diaphragming 
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of the usefiil beam and ample shielding against scat- 
tered radiation. 

Structural Shielding. The use of protective equip- 
ment has often produced a false sense of security 
especially where the equipment is represented as 
“ray-proof.” Obviously barriers must be pro^^ded 
against the useful beam and resultant scattered 
radiation. Radiation injuries due to inadequate 
structural shielding seldom manifest themselves for 
years when permanent damage has already been 
done. No roentgen-ray installations, therefore, 
should be considered safe until so established by 
ionization measurements or similar tests. 

Operating Procedures. Most radiation injuries can 
be ascribed to the failure of the human element, 
caused either by carelessness or lack of understand- 
ing of the protection problem. Fracture setting under 
fluoroscopy is probably the greatest cause of radia- 
tion injuries in diagnostic roentgenology. The great- 
est radiation hazard in therapy is the omission of 
the proper filter. Another frequent cause of over- 
exposure of the patient is the incorrect use of ioniza- 
tion instruments. 

Actual cases of radiation hazards will be presented 
to demonstrate that no roentgen-ray installation is 
safe unless properly used. 


COURSE: 102 

Room: E Period: W-1 

G. FAILLA, PI1.D., New York City 

Dosage Problems in the Use of 
Radioactive Isotopes 

Radioactive isotopes. Availability and possible 
uses as tracers and for therapy. 

Discussion of physical characteristics (activity, 
half-life, tj'pe and energy of radiation). 

Tissue dosage determinations: (i) when used in 
“applicators” as in the case of radium or radon; (2) 
when introduced into the body as chemical com- 
pounds. 

Influence of rate of decay, elimination, local con- 
centration. 

Dangers in the use of radioactive isotopes in- 
ternally administered. 

Protection of personnel. 

Dosage data and charts will be presented. 


COURSE: 103 

Room: E Period: W-Z 

OTTO GLASSER Ph.D., Cleveland, Ohio 
Atomic Energy in Radiology 

A short historical account of the development of 
both electronic enei^* and nuclear energy will be 
presented, starting with the discovery of the roent- 


gen ray in 1895. From the wealth of information on 
the structure of the atom and its inherent energy 
those facts and problems will be selected which are 
of special interest to the radiologist. Such facts 
comprise the production of roentgen rays at super- 
voltages, production of fast electron streams, chip- 
ping and smashing of atoms, production of radio- 
active tracers and fission particles. Problems com- 
prise application of short wave roentgen rays and 
fast electrons in biological work, use of radioactive 
isotopes for diagnostic and therapeutic purposes and 
practical aspects of energies released by fission. 


COURSE: 104 

Room: E Period: T-2 

GEORGE C. HENNY, M.Sc., M.D., 
Philadelphia, Pa. 

Roentgen Film Characteristics and the Practical 
Calibration of Roentgenographic Apparatus 
and Processing Solutions 

The characteristics of the roentgen film emulsion 
(together with intensifying screens if they are used), 
in which the roentgenologist is mainly concerned, 
are the “speed” and the “contrast.” These charac- 
teristics are of great importance. 

The “speed” determines the degree of darkening 
of the processed film, after standard development, 
for a given roentgenographic exposure and a particu- 
lar anatomic part. 

The “contrast,” under the same conditions, deter- 
mines the degree to which tissue density-differences 
and thickness-differences of the anatomic part will 
be recorded on the roentgenogram. 

For uniformity of results the roentgenographic 
apparatus and processing solutions should be cali- 
brated at regular intenmls. Fairly simple methods 
of calibration, which are accurate enough for the 
purpose, are described and may be employed in the 
roentgen department without great outlay of time 
or money. When properly employed the roentgeno- 
grams of a given patient show uniform density from 
one examination to the next and the detail of the 
anatomic parts being studied is, as far as the film 
emulsion is concerned, brought out to the greatest 
degree. 

COURSE: 105 

Room: E Period: Th-2 

EDITH H. QUIMBY, Sc.D., New York City 
Dosage Calculations in Radium Therapy 

The development of dosage units for radium 
therapy will be traced briefly. Various charts and 
tables for determination of dosage in roentgens will 
be presented. Most of the period will be devoted to 
working out practical problems. 
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COURSE: 106 


Room: E 


Period: Th-1 


LAURISTON S. TAYLOR, Ph.D., 
■Washington, D. C. 

Ionization Chambers and Their Uses 

A non-technical discussion will be given on the 
uses and limitations of various t>4)es of ionization 
chambers. The clinical applications of the thimble 
chamber will be discussed pointing out the limita- 
tions in its use, the methods of making corrections 
in measurements, and the general factors which 
enter into the measurements. The problem of meas- 
uring very soft roentgen rays by means of special 
ionization chambers will also be discussed. The meas- 
urement of megavolt radiation and gamma rays to- 
gether with the instrumental limitations will be 
developed together with the means of applying cor- 
rections to the clinical measurements that may be 
made. 


COURSE: 107 

Room: E Period: F-1 

J. L. WEATHERWAX, M.S., Philadelphia, Pa. 

Dosage Calculations in Roentgen Therapy 

1. Comparison of roentgens measured in air, on 
the skin and at a depth in a phantom or tissue. 

2. Factors influencing backscatter to skin portals. 

3. Factors influencing penetration into the tissue. 

4. Depth dose charts and a study of the intensity 
tables as found in “Physical Foundations of Radi- 
ology.” 

5. Study of contact therapy as to quality, pene- 
tr.ation and radiation distribution. 

6. A short discussion of supervoltage radiation 
therapy. (If time permits.) 

7. Methods of estimating tumor dose in tissue 
roentgens. 


COURSE: 108 

Room : F Period : T-2 

MARVIN M. D. WILLIAMS, Ph.D., 
Rochester, Minnesota 
Roentgen-Ray Circuits and Apparatus 

'i'he effect of voltage and current and their wave 
fonns on the quality and dosage rate of radiation 
v.i!l be briefly reviewed. The common circuits used 
in n7fntgcnogrnph!C and therapy m.'icliines will be 
illustrated, and the voltage and current wave forms 
prrrd’jccd by crsch will be shown on an oscillograph. 
The effect on volt.age wave form prrjduccd by ccrt.nin 
ciinnucs in cisuipmcnt will be shown and the resultant 
effect on radiation c'utj'vst disctissod. 


THERAPEUTIC RADIOLOGY 


COURSE 201 

Room; J Period: Th-1 

E. C. ERNST, M.D., St. Louis, Mo. 

Practical Concepts of Radiation Treatment of 
Carcinoma of the Cervix Uteri 

SYNOPSIS 

(a) Clinical Management and Preliminary Considera- 
tions 

(b) Indications Jor Roentgen Therapy: 

I. Indirect irradiation of the pelvis. 

1 . Direct (intravaginal) roentgen-ray applica- 
tions. 

(c) Essential Tumor Dose Measurement Factors 

(d) Indications for Radium Therapy: 

1. Evaluation of the various methods and the 
intracervical applicators. 

2. Essential minimum requirements for obtain- 
ing the ideal uniform distribution of 
radium radiations. 

(e) Prognostic Factors: 

1. Tumor grading. 

2. Stage of the disease. 

3. Initial response to preliminary roentgen ir- 
radiation. 

(f) Final Discussion Period: 

1. Case presentations. 

2. Questions (15 minutes). 

ABSTRACT 

The practical irradiation management of carci- 
noma of the cervix will be discussed both from the 
standpoint of the institutional tumor clinic and the 
private office procedure. Although realizing that the 
radiation treatment standards continue to remain 
somewhat in a state of flux and that individualiza- 
tion in the application of roentgen rays and radium 
is a most essential consideration, nevertheless certain 
fundamental concepts in our routine procedures are 
most helpful in the management of cancer of the 
cerv'ix. These and many other practical therapeutic 
considerations, including external roentgen therapy, 
intracavity radium and roentgen methods of treat- 
ment and the dosage measurement problems, will 
be discussed and illustrated. 


COURSE: 202 

Room: F Period: T-1 

ROBERT E. FRICKE MD., 

Rochester, Minnesota 

Radium Therapy for Nonmalignant Conditions 

While the more urgent control of cancer occupies 
most of the energies of the physician employing 
radium, a surprisingly large number of nonmalignant 
conditions have been found to respond rcad't)}’ to 
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radium therapy. These norunalignant diseases form 
quite a heterogeneous group and are very interesting; 
some are very widespread and others are quite rare. 
During the past several years, the number of patients' 
treated with radium at the Mayo Clinic for benign 
conditions has averaged 45 to 48 per cent of the 
total. These patients were treated for nonmalig- 
nant disorders in the realms of otolaryngology, 
gynecology, pediatrics, urology, dermatology, oph- 
thalmology and surgery. 

Discussion of these interesting conditions will be 
illustrated by slides and some of the radium applica- 
tors will be exhibited when discussing technique. 


COURSE: 203 

Room:D Periods: Th-1; F-1 

MILTON FRIEDMAN, M.D., 

New York City 

Supervoltage Roentgen Therapy 

The increasing use of supervoltage roentgen 
therapy necessitates reorientation of certain con- 
cepts in radiotherapy. Since skin damage is no longer 
a major obstacle, the principle of “giving as much as 
the skin can stand” is no longer a guide. It now be- 
comes necessary to ascertain the specific lethal 
tumor dose for the lesion being irradiated, and the 
tolerance dose of the adjacent normal stnictures, 
which varies considerably for different organs. 

Physical characteristics of a beam of supen-oltage 
radiation will be discussed from the standpoint of 
clinical applications. 

The methods of ascertaining the tumor dose of the 
lesion under treatment will be discussed, including 
principles of interpretation of quantitative cytologic 
destruction in biopsies taken during treatment. 

Finally specific tumors will be discussed from the 
standpoint of (1) radioincurable lesions which are 
brought within range of radiocurability by super- 
voltage roentgen therapy; (2) lesions ordinarily 
treated with 200 kv., which can be more efficiently 
treated with superroltage radiation; and (3) im- 
proved palliation obtained with superr'oltage radia- 
tion. 

COURSE: 204 

Room: D Period; W-2 

H. DABNEY KERR, M.D., Iowa City, Iowa 

Irradiation of Malignant Tumors of the Pelvis 

This will be a general discussion of the problem of 
delivering “adequate” doses of radiation to pelvic 
lesions, especially carcinoma of the cervix. It Avill 
necessarily have to include reference to basic physical 
problems or irradiation. The technique of irradiation 
in use currently at the State University of Iowa will 
be presented not as a fixed method but as one which 
seems to be working effectively. There will also be a 
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discussion of local and general complications, in- 
cluding osseous damage. 

COURSE: 205 

Room: D Period: Th-2 

MAURICE LENZ, M.D., New York City 
Roentgen Therapy of Lymphosarcoma 

The result of roentgen therapy of lymphosarcoma 
varies with inherent clinical characteristics, micro- 
scopic structure, assumed primary site, extent on ad- 
mission and tumor dosage. 

A detailed analysis will be given of the experience 
with this treatment at the Presbyterian Hospital, 
New York. 


COURSE: 206 

Room: B Period; Th-2 

T. LEUCUTIA, M.D., Detroit, Mich. 

Radiation Therapy of Bone Tumors 

(1) Osteogenic sarcoma. Radiation therapy is 
used in association with surgery in pre- or postopera- 
tive form in all types, except the pure osteolytic 
t>’pe, in which it is used alone. In the inoperable 
group, irradiation produces definite symptomatic 
relief. The five year sundval for the entire series 
amounts to 17 per cent. 

(a) Giant cell tumor. Here radiation therapy is 
the method of choice. There are two requisities; (a) 
irradiation must be carried out with gradually de- 
creasing doses for nearly two years, and (^) a limited 
use of the affected bone must be made so as to pre- 
vent marked demineralization from disuse. The final 
results are, with few exceptions, good. 

(3) Ewing’s tumor. In the very early cases, radia- 
tion therapy may lead to occasional five year sur- 
vival; in the others, only palliation is obtained, al- 
though the immediate response is often striking. 

(4) Multiple myeloma. Radiation therapy leads 
to limited symptomatic relief, but no cure is possible. 

(5) In the group of benign tumors, radiation ther- 
apy is of definite value in chondroma, myxoma, 
hemangioma, cystic conditions, etc. 

The detailed procedure is presented in the various 
groups and the technique of irradiation illustrated. 
Final statistical data are included. 


COURSE: 207 

Room : D Periods : T-1 ; W-1 

CHARLES L. MARTIN, M.D., DaUas, Texas 

Complete Care of Cancer of Mouth and Lip 
Including Cervical Metastases %vith 
Irradiation Alone 

A plan for the complete radiological care of all 
stases of cancer of the mouth and lip will be de- 
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scribed. Although both radium and roentgen rays 
are used, the equipment is relatively inexpensive and 
the time of treatment is short. Much emphasis will 
be placed on the intensive irradiation of metastatic 
cervical glands, using a combined roentgen-ray and 
interstitial radium technique, which has yielded 
some very promising results. Detailed descriptions 
of the procedure used in a number of actual cases 
have been prepared for presentation. 


COURSE: 208 

Room: D Period: T-2 

WILLIAM S. NEWCOMET, M.D., 
Philadelphia, Pa. 

Radium Therapy of Hemangiomata 

The fact that hemangiomata occasionally disap- 
pear has led many physicians to defer treatment. 
iSeventy per cent of these tumors enlarge shortly 
after birth; therefore treatment should be early, and 
thus save extension of the mass. Periodic growth. 
Portwine marks noticed at birth, rarely change in 
size and are not superficial. Pathologic difference, 
between the types, is responsible for variation of 
results from treatment. Comparison of the roentgen 
ray and radium. Complications during treatment. 
Difficulties encountered from previous forms of 
treatment, thickened scars, and keloids. Spon- 
taneous ulceration, ulceration occurring during treat- 
ment. Complication from local lack of growth and 
function, deformity due to tumor, dermatitis, 
telangiectasis. Malignancy more likely in the pig- 
mented variety. Treatment should be mild. Large 
masses upon the scalp should disappear and bald 
spots should be exceedingly rare. These tumors are 
usually more radiosensitive than hair. Discussion of 
treatment in the young infant, child and adult. Com- 
parison with other types of treatment: surgery, elec- 
tric modalities, caustics, injections of various solu- 
tions. General review of groups and individual cases, 
with emphasis tipon bone changes obscr\'ed in dif- 
ferent types. Results observed immediately after 
treatment and ten to twenty years later. A plea for 
early treatment. 

COURSE: 209 

Room: C Period: W-2 

G. E. PFAHLER, M.D. Philadelphia, Pa. 

Radiation Treatment of Cancer of the Breast 

The technique for the treatment of cancer of the 
brc.ast c.innot be standardized. ITic treatment will be 
demonstrated for cancer of the breast in various 
st.~iL'CS, including jxjsitioning of patient for treat- 
ment. 

I'fierc vill ruvi be a demonstration of some of the 
treated primarily and completely by irradia- 


tion, also preoperativc and postoperative irradiation, 
including the management of recurrences. 

COURSE: 210 

Room: C Period: W-1 

WALTER C. POPP, M.D., Rochester, Minnesota 

Roentgen Therapy for Inflammatory Conditions 

A short introduction will be given covering the 
theories as well as the experimental work done by 
various workers, and the action of roentgen rays on 
infectious processes will be discussed. The selection 
of techniques for the treatment of both acute and 
chronic processes will be emphasized. The handling 
of acute infections with small dosages will be con- 
sidered in some detail. Methods of treatment of a 
variety of common infections will be presented as 
individual entities. Statistical information will be 
shown indicating the experience in the treatment of 
acute sinusitis at the Mayo Clinic. 

COURSE: 211 

Room:F Period: W-2 

GORDON E. RICHARDS, M.D., 
Toronto, Canada 

Radiation Treatment of Oral Cancer 

This discussion will deal w'ith the treatment of 
cancer of the tongue, buccal mucosa, alveoli and 
soft and hard palate. 

The greatest advance of the past ten years’ in’ the 
treatment of oral cancer has been a better under- 
standing and more effective use of external and 
Intraoral applications of roentgen rays combined 
with radium under certain conditions. In previous 
courses the subject of treatment of cancer of the 
tongue and buccal mucosa has been covered. In 
the present one the discussion is extended to include 
the alveoli, where the adoption of the methods out- 
lined have resulted in a marked reduction of com- 
plications due to radionccrosis of hone, secondary 
infection as well as necrosis of soft tissue, resulting 
in slow healing and pain, most of which can he 
avoided by the adoption of methods of external 
irradiation. The course will be illustrated by colored 
lantern slides and graphic and statistical charts. 

COURSE: 212 

Room: J Period: T-2 

ROBERT B. TAFT, M.D., Charleston, S. C. 
Dosage Measurement from a Clinical Standpoint 

The various methods in common use for mc.TSuring 
clinical roentgen-ray dosage will be discussed, and 
the advantages and disndvant.ages of each ;x)intcd 
out. The value of the roentgen as a clinical unit will 
l)e compared with formerly used units. Pros and cons 
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for the direct dosage measurement on the skin of 
the patient throughout the treatment time will be 
given. Air measurements versus skin measurements 
will be outlined and tables given for backscattering 
at commonly used wavelengths. Briei' mention will 
be made of methods of determining stray radiation 
around a laboratory, either medical or industrial. 
Half of the period will be taken up with the above, 
and round table discussion will follow. Throughout, 
an earnest effort will be made to keep the matter 
within the scope of the clinical radiologist who has 
little knowledge of, or interest in, pure physical 
measurements. The instructor, haHng had experi- 
ence in both clinical and physical work, will attempt 
to narrow the far-too-wide gap between the clinician 
and physicist. 


COURSE: 213 

Room: A Periods: T- 2 ; ■W'-2 

B. P. "WIDMANN, M.D,, Philadelphia, Pa. 

Radiation Therapy in Cancer of the Skin 

Technical procedures for the radium and roentgen 
treatment of cancer of the skin will be reviewed and 
analj'zed in detail. A definite predetermined plan of 
dosage has been formulated according to the esti- 
mated surface area and thickness of the lesion. Spe- 
cial emphasis will be placed on the value of low volt- 
age roentgen rays (100-135 kv.), and a clinical 
comparison with radium will be made according to a 
great variety of patterns for single and multiple ra- 
dium tubes with different sizes of fields, filters and 
distances. Conclusions will be drawn from a large 
clinical experience with massive and fractional doses. 
Determinations of the “maximum safe dose,” the 
“minimal effective dose,” the daily intensity and the 
probably best rate of administration will be con- 
sidered with specific recommendations after a rou- 
tine experience demonstrating results and skin toler- 
ance. 


DIAGNOSTIC ROENTGENOLOGY 
COURSE: 301 

Room: F Period; W-1 

PAUL A. BISHOP, M.D., Philadelphia, Pa. 

Examination and Diagnosis of Lesions of the 
Temporomandibular Joint 

The frequency with which injuries of the tempo- 
romandibular joint are overlooked, both clinically 
and roentgenographically, has led to an appalling 
number of permanent, serious disabilities of the 
mandible. A technique for the roentgenographic 
study of this joint is presented with lantern slide 
demonstration of acute and chronic injuries, as well 
.as various non-traumatic conditions. 


COURSE: 302 

Room; F Period: Th-1 

PAUL A. BISHOP, M.D., Philadelphia, Pa. 

A Classification of Fractures of the Ankle 
Based on the Mechanisms That Cause Them 
(Ashhurst and Bromer) 

The use of “names” of fractures of the ankle is 
the cause of much confusion. “Pott’s fracture” has 
been so popularized that, although it is a relatively 
infrequent fracture, it is the favorite clinical diag- 
nosis in accident wards even in cases showing inward 
displacement, the opposite of a tnie Pott’s fracture. 

In 1922 Ashhurst and Bromer published a clas- 
sification based on the mechanisms which cause the 
fractures, the characteristics of each being easily 
identified on roentgenograms. Thus, we are able to 
associate the various fractures produced by each 
acting force and separate those which, though simi- 
lar anatomically, are caused by different forces. 

It is a classification that justifies itself, and with- 
out classification “the relation of one lesion to an- 
other can be neither remembered nor understood 
in any department of knowledge; and comprehension 
is a prerequisite for intelligent memory and for ra- 
tional diagnosis and treatment. 

Lantern slide demonstration. 


COURSE: 303 

Room: C Period: T-2 

FRANEXIN B. BOGART, M.D., 
Chattanooga, Tennessee 

Leukosarcoma 

The literature will be briefly reviewed and cases 
will be presented which illustrate the typical 
Sternberg syndrome with mediastinal tumor and 
other variations of borderline cases which present 
some features of lymphosarcoma and some features 
of leukemia. 


COURSE: 304 

Room: G Periods: ■W-2; Th-2 

RALPH S. BROMER, M.D., Philadelphia, Pa. 

The Differential Diagnosis of Skeletal Changes 
Occurring in Diseases of Infants 
and Children 

The time allotted will be spent in discussing the 
differential roentgen diagnosis of skeletal changes 
occurring in diseases of infancy and childhood. .Ail 
such diseases cannot be included in the time a\ ail- 
able for the course. Case material will be chosen 
from the following list: congenital syphilis, rickets, 
infantile scurvy, tuberculosis, lead poisoning, the 
blood dyscrasias, xanthomatosis and allied con- 
ditions, osteogenesis imperfecta, achondroplasia, mul- 
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tiple enchondromata, multiple cartilaginous ex- 
ostoses, metastases caused by neuroblastoma, osteo- 
chrondritis and endocrine disturbances. Wherever 
possible the early roentgen changes will be empha- 
sized. The question of differential diagnosis will be 
approached from the standpoint of the predisposition 
of the various diseases to affect certain bones or cer- 
tain areas of individual bones. Thus in the case of the 
long bones, differential roentgen signs of the disease 
processes in the epiphysis, the diaphysis, the me- 
taphysis, the periosteum, cortex, etc., will be given in 
detail. 


COURSE: 305 

Room: B Period: T-2 

JAMES T. CASE, M.D., Chicago, 111. 

The Roentgenologic Diagnosis of Carcinoma 
of the Colon 

In the diagnosis of carcinoma of the colon the 
pathological and anatomical considerations vary ac- 
cording to the location of the tumor in the right or 
left half of the colon. In colonic polyposis the symp- 
tomatology, like the pathology, varies with the 
position of the tumor in the right or left colon. Spe- 
cial technique is a matter of utmost importance. 
Repetition of the examination is often necessary. 

The technique of examination for and the roent- 
genologic manifestations of cancer of the colon will 
be discussed and illustrated. 


COURSE: 306 

Room: B Period W-l 

W. EDWARD CHAMBERLAIN, M.D,, 
Philadelphia, Pa. 

Technique and Interpretation of 
Air Myelography 

.•Mr has now been used successfully in hundreds 
of cases as the contrast medium for myelography. 
It has many advantages over other media but the 
rfKrnteenographic requirements arc very exacting. 

Lumbar puncture vs. cisternal puncture for intro- 
duction of the air; methods of increasing scope of 
lumbar puncture route; adapt.ation of ordinary 
conventional rocntgenographic apparatus to this 
work; essential factors in technique; stereoscopy es- 
sential in lateral as well as dorsal projections; stere- 
oscopic sliift across long axis of spine; value of com- 
paring later.a! projections with spine in hyperflexion 
ami hy5v:rcrxtcnsion; v.alue of '‘over-exposing" films; 
oftHuuc projections of little value except in cervical 
and. upper thoracic regions; suggestions for after-care 
of patirrif.. 


COURSE: 307 

Room: C Period: Th-1 

ARTHUR E. CHILDE, M.D., Toronto, Canada 

The Normal Encephalogram and Ventriculogram 
Congenital Abnormalities of the Brain 

The roentgen technique of cerebral pneumography 
will be discussed and the importance of a few simple 
manipulations of the head during this procedure will 
be explained. This will be followed by a review of the 
normal anatomy of the ventricular system, basal 
cisterns and cortical markings. The pneumographic 
features of various congenital abnormalities will be 
shown. 


COURSE: 308 

Room: C Period: F-1 

ARTHUR E. CHILDE, M.D., Toronto, Canada 

The Pneumographic Diagnosis of Expanding, 
Contracting and Atrophic 
Intracranial Lesions 

The deformities produced by various types of ex- 
panding intracranial lesions will be shown. En- 
cephalography is often used to determine the cause of 
epileptic seizures in patients who do not suffer from 
brain tumors, and some examples of atrophic and 
contracting intracranial lesions will also be illus- 
trated. 


COURSE: 309 

Room: G Period: F-1 

ARTHUR C. CHRISTIE, M.D., 
Washington, D. C. 

The Diagnosis and Treatment of 
Bronchiectasis 

History and Incidence. 

Etiology and Pathogenesis, 

Dingtiosts. 

Symptoms and signs. Necessity and means of 
early diagnosis. Iodized oils. Instillation of iodized 
oil by the passive method. Description of method. 
Illustrative slidcxs to show different types of bron- 
chiectasis and conditions which may require 
differentia! diagnosis. 

Treatment. 

Necessity for treating complicating inflammatory 
conditions. Medication. Postural drainage. Iodized 
oils, Bronchoscopic drainage. 

.Surgery: .•Applicability and limitations. Artificial 
pneumothorax. Phrenicectomy, Pneumectomy. 
Roentgen therapy; Rational basis for such treat- 
ment. Detailed descriptions of application, dos- 
age, etc. Results illustrated ijy report of cases. 

The aim of this course is to give a complete view of 
the diagnosis and treatment of tliis exceedingly 
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common disease in which the radiologist can play 
an important role in both fields. 


COURSE: 310 

Room: A Period: Th-1 

LEWIS GREGORY COLE, M.D. 

White Plains, N. Y. 

Pulmonary Tubercles, Their Etiology, Patho- 
genesis, and Roentgen Shadows They Cast 

These subjects will be considered in their reverse 
order, first showing roentgenograms of pulmonary 
tubercles, then demonstrating the pathological find- 
ings of various tubercles, illustrated with Kodo- 
chrome photomicrographs, and subsequently pre- 
senting their pathogenesis and etiology. This reverse 
manner of presenting the subject should appeal to 
roentgenologists more than the rational sequence in 
the reverse order. 

COURSE: 311 

Room: G Period: T-2 

PEDRO L. FARINAS, M.D., Havana, Cuba 

Bronchographic Examination in Primary 
Carcinoma of the Ltmgs 

Bronchographic technique: 

Simple bronchography (examination of the 
trachea and bronchi without contrast media). 

Regular bronchography (examination of the 
trachae and bronchi with an opaque sub- 
stance). 

Mucosography (examination of the tracheo- 
bronchial mucosa coated with a very thin 
opaque layer). 

Bronchographic aspects of the infiltrating and 
poh^poid t}-pes of tumors. 

Comparison bet^veen the bronchographic altera- 
tions and the anatomical specimen in the different 
tA'pes of bronchial tumors. 


COURSE: 312 

Room: B Period: T-1 

JOHN T. FARRELL, JR., M.D., 
Philadelphia, Pa. 

Roentgen Diagnosis of Lesions of 
the Esophagus 

The technique of roentgen examination of the 
esophagus with liquids, semi-solids, and solids, to- 
gether with the indications and limitations of each, 
will first be presented. This will be followed by con- 
sideration of the roentgen anatomy and physiolog}’. 
Study of pathological states will embrace the diag- 
nosis and differential diagnosis of congenital, inflam- 
matory, traumatic, functional, and neoplastic con- 
ditions of the organ. 
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COURSE: 313 
Room: J Periods: W-2; Th-2 

C. A. GOOD, M.D., Rochester, Miimesota 
The Small Intestine 

-All of the lesions commonly encountered in the 
srnall intestine will be discussed. Special emphasis 
will be placed upon the diagnosis of the organic 
lesions which are amenable to surgical treatment, 
such as enteritis, Meckel’s diverticulum and benign 
and malignant tumors. 

Particular attention will be paid to the roentgeno- 
scopic method of examination and there will be a 
brief consideration of the clinical indications for a 
roentgenologic examination of the small intestine. 

Lantern slides of roentgenograms and of colored 
photographs of the pathologic material will be pre- 
sented. 


COURSE: 314 

Room: A Period: W-1 

GEORGE W. GRIER, M.D., Pittsburgh, Pa, 

The Diagnosis of Congenital Heart 
Lesions in Children 

Various malformations and congenital lesions of 
the heart will be discussed. Lesions which produce 
characteristic changes will be presented, as well as 
combinations of lesions. Other lesions in which the 
roentgen findings and clinical evidence combined 
will make a diagnosis will also be discussed. Films of a 
number of cases that have come to autopsy will be 
presented. 


COURSE: 315 

Room: H Period: Th-2 

A. O. HAMPTON, M.D., Washington, D. C. 

The Roentgenologic Diagnosis of Pulmonary In- 
farction and Bronchial Occlusion; Technique and 
Interpretation of Venograms and their Importance 
in Prevention of Fatal Pulmonary Embolism 

This discussion will include: 

I. The appearance of bronchial occlusion in the 
lateral view of the chest. 

yhe roentgen diagnosis of pulmonarj infarction 
with special reference to the indications for 
venoerams, 

3. A few remarks on the technique and nterpreta- 

tion of venograms. . . 

4. The importance of the roentgen examination of 
the chest and deep veins of the legs in the pre- 
vention of fatal pulmonary embolism. 
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COURSE: 316 

Room: B Periods: Th-1; F-1 

HUGH F. HARE, M.D., Boston, Mass. 
Myelography 

Myelography may be useful when performed with 
either oxygen, iodized oil (lipiodol) or pantopaque. 
It may be diagnostic or may be used as an aid to 
diagnosis. 

The period will be devoted to a discussion of the 
various methods of myelography and their relative 
values in diagnosis. 


COURSE: 317 

Room: I Periods: T-1; W-1 

HERMAN HHLEBOE, M.D., 

U. S. Public Health Service 
RUSSELL H. MORGAN, M.D., Chicago, Ul. 

Mass Roentgenography of the Chest 

The development of mass roentgenography of the 
chest within the last decade has introduced a number 
of problems to the radiologist in the fields of diag- 
nosis and technique. These problems will be discussed 
in detail. In addition, consideration will also be given 
to the planning and organization of mass roentgeno- 
graphic programs in hospitals and in industry. Those 
taking the course will be asked to participate in the 
discussions and to present questions during the 
progress of the presentation. 


COURSE: 318 

Room : I Period : T-2 

F. J. HODGES, M.D., Ann Arbor, Mich. 
Nontuberculous Lesions of the Chest 

In studying roentgenograms of the chest tlie likeli- 
hood of encountering some form of tuberculosis must 
.ahv.nys be considered. While it is not possible in all 
instances to eliminate tuberculosis as the primary 
cause of many intrathoracic abnormalities, a con- 
siderable number of intrathoracic conditions do 
provide tangible roentgenologic signs which lead to 
their }'*o';itive identification. Even when positive 
diagnosis cannot be made, careful analysis of roent- 
gcn'K„'rams can provide di.igno.stic information of 
great v-aluc. Accordingly, in this course nontulicrcu- 
lous lesion'-, presenting recognizable roentgenologic 
ritrns will outlined, discussed and dcmonstrafcil 
with trx.arnplcs. 


COURSE: 319 

Room: B Period: W-2 

E. L. JENKINSON, M.D., Chicago, BI. 

Diaphragmatic Lesions Producing Gastroin- 
testinal and Bizarre Cardiac Symptoms 

Congenital short esophagus and its diflPerentiation 
from diaphragmatic hernia will be covered. The fre- 
quency of hiatal hernia (para-esophageal) will be 
considered. The importance of the hernia as to the 
symptoms it may cause will also be discussed. The 
identification of a hernia is often of paramount im- 
portance in ruling out a suspected cardiac lesion. 
Pain referable to the precordium is often caused by 
a hernia and it is by no means essential that the her- 
nia be very large. Lesions of the diaphragm will be 
classified as follows: 

1. Congenital short esophagus 

2. Para-esophageal hernia 

3. Evisceration 

4. Absence of the diaphragm 

5. Thoracic stomach 

6. Eventration 


COURSE: 320 

Room: I Period: W-2 

A. S. MACMILLAN, M.D., Boston, Mass. 

Roentgen Examination of the Accessory 
Nasal Sinuses 

The technique of examination of the patient for 
suspected sinus disease will be considered. Particular 
stress will be placed upon four positions which the 
instructor considers the irreducible minimum in the 
examination of the sinuses. 

Acute and chronic sinusitis, the sinus involvement 
in allergy and in malignant disease as well as the 
cause of cxophthalmus in sinus involvement. 

There is a great deal of discussion among otolaryn- 
gologists as to the value of the roentgen ray as an 
aid in the diagnosis. An attempt will be made to talk 
about the practical points in interpretation. 

COURSE: 321 

Room: I Period: Th-2 

A. S. MACMILLAN, M.D., Boston, Mass. 

Roentgen Examination of the Mastoids 

The technique of the examination of the patient 
for mastoid involvement in acute infections of the 
middle car will be considered. Demonstrations of the 
various positions for the examination of the petrous 
pyramid in the search for involvement of this area 
as a complication of infection and invasions by new 
growths of the base of the skull and nasopharynx. 

He will consider the role played by the roentgen 
ray in the determining of the optimum time for 
operation, the limitations of this type of examination 
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and the need for the roentgenologist to acquaint 
himself -with the problems of the surgeon. 


COURSE: 322 

Room: C Period: TIi-2 

L. G. RIGLERj M.D., MmneapoIiSi Minn. 

Broncliial Obstruction 

1. Bronchial obstruction is such an important 
factor in the production of pulmonary disease proc- 
esses that a thorough understanding of its nature 
and effects is necessary-. 

2. The manifestations of bronchial obstruction 
tend to be uniform, regardless of the cause; that is, 
similar roentgenologic findings may be observed in 
such widely divergent processes as foreign bodies, 
asthma and lung tumors. 

3. The changing diameter of the lumen of the 
trachea and bronchi during inspiration and expira- 
tion results in the production of two apparently 
opposite phenomena — emphysema and atelectasis — 
from the same obstructing mechanism. 

4. A transition from obstructive emphysema to 
obstnictive atelect.asis, to bronchiectasis or to lung 
abscess may occur as a result of any type of obstruc- 
tion, depending upon the nature, location and degree 
of the occlusion, the rapidity of its occurrence, and 
other incidental factors. 

5. The roentgen examination of patients suspected 
of bronchial obstniction should include some or all 
of the following procedures: (i) fluoroscopy; (2) 
roentgenography in various positions and phases of 
respiration; (3) body section roentgenography; (4) 
bronchography. 

6. Exact localization and determination of the 
nature of the bronchostenosis are important in order 
to permit proper surgic.al approach. Careful roentgen 
examination when added to the various other pro- 
cedures, such as physical examination, bronchos- 
copy, and sputum examination should accurately 
delineate the nature, location, extent and effects of 
any type of bronchial obstruction. 

7. An exposition of the roentgen findings in bron- 
chial obstniction by means of slides and diagrams 
will be given. 


COURSE; 323 

Room: J Period: F-1 

SAMUEL A. ROBINS, M.D., Boston, Mass. 
Utero-salpinography 

This course concerns itself with the roentgen 
examination of the uterus and tubes by means of 
opaque media. The subject will be discussed under 
the following headings: (i) history; (a) apparatus 
and technique; (3) opaque media; (4) indications; 
(5) normal morphology; (6) physiologic variations; 


(7) pathologic variations; (8) pregnancy; (9) tumors 
(fibroids, polypi, malignancy); (10) inflammatory 
changes of the tubes; (ii) tubal pregnancy; (12) 
sterility; (13) post-therapeutic changes in the uterus; 
(14) contraindications; (15) dangers. 

Lantern slides of various physiologic and patho- 
logic conditions of the utenrs and tubes will be shown 
to evaluate this method of examination. 


COURSE: 324 

Room: A Period; T-1 

L. R. SANTE, M.D., St. Louis, Mo. 
Atypical Pneumonias 

Their place in the roentgenological group of 
pneumonias. 

Their roentgenological differentiation from other 
types of pneumonic involvement. 

Their pathological variation from other types of 
pneumonia. 


COURSE: 325 

Room: I Periods: Th-1; F-1 

RICHARD SCHATZKI, M.D., Boston, Mass, 
Small Bowel Enema 

1. Technique of examining the small intestine 
with the help of the small bowel enema will be de- 
scribed. 

2. Indications and contraindications will be dis- 
cussed. 

3. The method will be compared with other meth- 
ods of examining the small bowel. 

4. Practical examples will illustrate the discussion. 


COURSE: 326 


Room: H 


Period; T-2 


CARLOS H. SCHOTT, D.D.S., Cincinnati, Ohio 
EDWARD L. BALL, D.D.S., Cincinnati, Ohio 

Radiodontic Interpretation 

(Anatomic landmarks 
Positioning of the patient 
Operating j Placement and retention of film 
Room Proce-l Angulation 


dure 


Interpretations 


Exposing 
Mounting 
Economics 
Children’s dentistry 
Operative dentistry 
Periodontia 

Exodontia and oral surgery 
Prosthodontia and crown and bridge 
Orthodontia 
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COURSE: 327 

Room: H Period: ■W-2 

HARRY M. WEBER, M.D., Rochester, Minn. 

Chronic Ulcerative Colitis and Allied 
Intestinal Disorders 

The name “chronic ulcerative colitis” may validly 
be applied to any non-neoplastic pathologic process 
in the large intestine in which inflammatory changes 
are predominant. In a restricted sense, however, the 
name denotes a specific disease entity, the etiology 
of which is still not established with certainty, but 
which has distinctive pathologic features. These 
characteristic pathologic characteristics are observed 
directly at proctosigmoidoscopic examination, and 
are reflected in the roentgenologic changes observed 
with the disease. These roentgenologic manifesta- 
tions will be described and correlated with those of 
other etiologic types or more or less diffuse inflam- 
matory processes commonly encountered in the 
colon. Emphasis will be on roentgenologic aspects, 
but the proctosigmoidoscopic manifestations will be 
demonstrated with a motion picture in color pre- 
pared by Dr. L. A. Buie and his associates in the 
Section on Proctology, Mayo Clinic. 


COURSE: 328 

Room: J Periods: T-1; W-1 

GEORGE M. WYATT, M.D., Washington, D. C. 
W. S. RANDALL, M.D., Washington, D. C. 

Benign and Malignant Lesions of Bone 

This material is selected from the cases admitted 
to the Walter Reed General Hospital in its capacity 
as a tumor center during World War II. Lantern 
slides include the rocntgenographic, gross, and 
microscopic appearance of the various lesions. 

.Among the conditions to be considered are osteo- 
myelitis, osteoid osteoma, fibrous dysplasia, eosino- 
philic granuloma, giant cell tumor, lymphoma, 
chondrosarcoma, osteogenic sarcoma, Ewing’s tumor, 
neuroblastoma, and myeloma. 


Attention will be directed to correlation of the 
roentgen appearance and gross pathology and to 
differential diagnosis of benign and malignant 
lesions. 


COURSE: 329 

Room: C Period: T-1 

BARTON R. YOUNG, M.D., PhUadelphia, Pa. 

Roentgen Diagnosis of Diseases of the Air and 
Food Passages of the Neck; Planigraphy of 
the Larynx 

The normal roentgen anatomy of the soft tissues of 
the air and food passages is reviewed in detail in the 
first part of the course. Roentgenoscopy is an indis- 
pensable preliminary procedure, so considerable time 
is devoted to a discussion of this part of the examina- 
tion. The disturbances in deglutition due to tumor, 
infection or faulty innervation and the altered physi- 
ology and morphology of the larynx that result from 
any one of these conditions are readily detected by 
roentgenoscopic examination, and the roentgeno- 
scopic appearances of some of the more common 
lesions are shown. 

The changes in the air and food passages produced 
by foreign bodies and inflammatory and neoplastic 
diseases are demonstrated by exhibiting non-plani- 
graphic and planigraphic roentgenograms. A tech- 
nique for obtaining posteroanterior studies using 
non-planigraphic methods is outlined, and the value 
of this procedure for lateralizing laryngeal lesions is 
emphasized by showing illustrative cases. 

The indications for body section roentgenography, 
and the results obtained from the application to the 
neck are presented. Planigraphy is of maximum 
value in the demonstration of tumors of the larynx 
but its superiority to conventional roentgen methods 
is not limited to the larynx. The planigraphic ap- 
pearance of a number of interesting lesions in the 
larynx and cervdcal trachea is shown and discussed. 
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Code: T-1 


CONDENSED SCHEDULE OF COURSES ON TUESDAY 


1st PERIOD— 8 :00 to 9 : IS Code: T-1 

Sequential Courses, Physics and 

Therapeutic Radiology Diagnostic Roentgenology 


B — Golden 

Roentgenology of the Small 
Intestine 

C — ^Wasson 

Anatomy of the Lungs 

101 — ^Braestrup 

Common Causes of Radia- 
tion Hazards in Roentgen- 
ology 

202 — ^Fricke 

Radium Therapy in Non- 
malignant Conditions 

207 — ^Martin 

Radiation Treatment of Can- 
cer of Lip and Mouth 


312 — ^Farrell 

Roentgen Diagnosis of Le- 
sions of the Esophagus 

317 — ^Hilleboe 
Morgan 

Mass Roentgenography of 
the Chest 

324 — Sante 

At}'pical Pneumonias 

328 — Wyatt 

Randall 

Benign and Malignant Le- 
sions of Bone 

329 — ^Young 

Diagnosis of Diseases of the 
Air and Food Passages of 
the Neck. Planigraphy of 
the Larynx 


Code: T-2 


2nd PERIOD— 9:30 to 10:45 


Code: Tr2 


Physics and Therapeutic Radiology 


Diagnostic Roentgenology 


104 — ^Henny 

Roentgen-Ray Film Char- 
acteristics and Calibration 
of Apparatus and Process- 
ing Solutions 

108 — Williains 

Roentgen-Ray Circuits and 
Apparatus 

208 — ^Newcomet 

Radium Therapy of Heman- 
giomata 

212— Taft 

Dosage Measurement from a 
Clinical Standpoint 

213 — Widmann 

Radiation Therapy in Can- 
cer of the Skin 


303 — ^Bogart 

Leukosarcoma 

305— Case 

Roentgenologic Diagnosis of 
Cancer of the Colon 

311 — ^Farinas 

Bronchographic Diagnosis of 
Bronchogenic Carcinoma 

318 — ^Hodges 

Nontuberculous Lesions of 
the Chest 

326— Schott 

Ball 

Radiodontic Interpretation 
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CONDENSED SCHEDULE 01 

COURSES ON WEDNESDAY 

Code : W-l 1st PERIOD— 8 :00 to 9 : 15 Code : W-1 

Sequential Courses, Physics and Diagnostic Roentgenology 

Therapeutc Radiology 

B — Golden 

Roentgenology of the Shiall 
Intestine 

301 — ^Bishop 

Lesions of the Temporoman- 
dibular Joint 

C — ^Wasson 

Physiology and Mechanics 
of the Chest and Lungs 

306 — Chamberlain 

. .. 

Technique and Interpreta- 
tion of Air Myelography 

102— Failla 

Dosage Problems in the use 
of Radioactive Isotopes 

314 — Grier 

Diagnosis of Congenital 
Heart Lesions in Children 

207— Martin 

Radiation Treatment of Can- 
cer of Lip and Mouth 

317— Hillehoe 
Morgan 

Mass Roentgenography of 
the Chest 

210 — Popp 

Roentgen Therapy of In- 
flammatory Conditions 

328 — W yatt 

Randall 

Benign and Malignant Le- 
sions of Bone 


Code; W-2 


2nd PERIOD— 9:30 to 10:45 


Code: W-2 


Physics and Therapeutic Radiology 


Diagnostic Roentgenology 


103 — Glasser 

Atomic Energy in Radiology 

204 — ^Kerr 

Irradiation of Malignant Tu- 
mors of the Pelvis 

209— Pfahler 

Radiation Treatment of Can- 
cer of the Breast 

211 — ^Richards 

Radiation Treatment of Oral 
Cancer 

213 — Widmann 

Radiation Therapy in Can- 
cer of the Skin 


304 — ^Bromer 


313— Good 


319 — Jenkinson 


320 — ^Macmillan 


327 — ^Weber 


Differential Diagnosis of 
Skeletal Changes in Dis- 
eases of Children 


The Small Intestine 


Diaphragmatic Lesions 


Roentgen Examination of 
Accessory Nasal Sinuses 


Chronic Ulcerative Colitis 
and Allied Intestinal Dis- 
orders 
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CONDENSED SCHEDULE OF COURSES ON THURSDAY 


Code; Th-1 1st PERIOD— 8:00 to 9:15 Code: Th-1 

Sequential Courses, Physics and 

Therapeutic Radiology Diagnostic Roentgenology 


B — Golden 


C — Wasson 


106 — Taylor 


201 — ^Ernst 


203 — ^Friedman 


Roentgenology of the Small 
Intestine 


Classification of Diseases of 
the Lungs 


Ionization Chambers and 
Their Uses 


Radiation Treatment of Can- 
cer of the Cervix 



Code; Th-2 


2nd PERIOD—' 


Sequential Courses, Physics and 
Therapeutic Radiology 


A — ^Donaldson 

Radiologic Jurispnidence 

D — Capurro 

Topographic Roentgen-Ray 
Diagnosis of Tumors of 
Abdomen 

105 — Quhnby 

Dosage Calculation in Ra- 
dium Therapy 

205 — ^Lenz 

Roentgen Therapy of Lym- 
phosarcoma 

206 — ^Leucutia 

Radiation Therapy in Tu- 
mor of Bone 


302 — ^Bishop 

Fracture of the Ankle: Clas- 
sification 

307— Childe 

Normal Encephalogram and 
Ventriculogram 

310— Cole 

Pulmonary Tubercles: Etiol- 

316 — ^Hare 

ogy, Pathogenesis, 'I'heir 
Roentgen Shadows 


Myelography 

325 — Schatzki 

Small Bowel Enema: Tech- 
nique and Interpretation 


-9:30 to 10:45 Code: Th-2 

Diagnostic Roentgenology 

304 — ^Bromer 

Differential Diagnosis of 
Skeletal Changes in Dis- 
eases of Children 

313— Good 

The Small Intestine 

315 — Hampton 

Roentgen Diagnosis of Pul- 
monary Infarction and 
Bronchial Occlusion 

32 1 — Macmillan 

Roentgen Examination of 
the Mastoids 

322 — Rigler 

Bronchial Obstruction 
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CONDENSED SCHEDULE OF COURSES ON FRIDAY 


Code; F-1 1st PERIOD— 8:00 to 9:15 Code: F-1 


Sequential Courses, Physics and 

Therapeutic Radiology^ ’ • 

Diagnostic Roentgenology 

A — ^Donaldson 

1 

Radiologic Jurisprudence 

308— Childe 

Pneumographic Diagnosis of 
Expanding, Contracting 
and Atrophic Intracranial 
Lesions 

C — ^Wasson 

Roentgenologic Diagnosis 
Diseases of the Lungs 

D — Capurro 

Topographic Roentgen-Ray 
Diagnosis of Tumors of 
the Abdomen 

309 — Christie 

Diagnosis and Treatment of 
Bronchiectasis 

316 — Hare 

Myelography 

107 — W eatherwax 

Dosage Calculations in 
Roentgen Therapy 

323 — ^Robins 

Uterosalpingography 

325 — Schatzki 

Small Bowel Enema: Tech- 
nique and Interpretation 

203 — ^Friedman 

Supervoltage Roentgen Ther- 
apy 
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DR. CHAMBERLAIN TAKES PART IN 
WESTINGHOUSE CENTENNIAL 
FORUM 

Dr, W. Edward Chamberlain, Director 
of the Department of Radiology, Temple 
University Hospital and Professor of Radi- 
ology of Temple University, and a member 
of the American Roentgen Ray Society 
since 1922, took part in the program of the 
George Westinghouse Centennial Forum 
held in Pittsburgh May 16, 17 and 18, 1946. 
This Forum was attended and participated 
in by the greatest scientific minds of this 
and other nations. The subject of the 
afternoon session of the first day of the 
Forum was “The Future of Atomic En- 
ergy.” The speakers included Dr. Enrico 
Fermi who in 193S won the Nobel Prize for 
his work on bombardment of the atom; Dr. 
J, Robert Oppenheimer, who planned, or- 
ganized and directed the special atom labo- 
ratory at Los Alamos, New Mexico; Dr. 
Hugh S. Taylor, Dean of the Graduate 
School, Princeton University, wlio played 
a prominent part in mobilizing science dur- 
ing World War II, and Dr. Chamberlain. 
The biological phase of atomic energy was 
discussed by Dr. Chamberlain. His con- 
clusion was that the new science of atomic 
energy will' benefit biology and medicine 
not only directly, as when radioactive 
isotopes from cyclotron, betatron or chain- 
reaction-pile are put to work as tracers, or 
as therapeutic agents, but indirectly, 
through the spectacular advances which it 
has produced and will continue to produce 
in all scientific thinking. Each of the par- 
ticipants in the program of the Forum re- 
ceived the George Westinghouse Medal. 

DR. FEDOR HAENISCH 

Hamburg is in the British zone of Ger- 
man occupation and there is as yet no di- 


rect mail communication Mth the United 
States. It was learned that Dr. Fedor 
Haenisch, since 1907 an honorary member 
of the American Roentgen Ray Society, 
had been ill, and that his roentgen depart- 
ment in the Barmbeck Hospital in Ham- 
burg was a casualty of the war. One report 
was brought back from overseas by an 
American medical officer that Dr. Haenisch 
had died. This report led to his being in- 
cluded in the 1946 membership directory of 
the American Roentgen Ray Society as de- 
ceased. Dr. Haenisch’s many friends in 
America will be glad to know that authentic 
news has been received, through rounda- 
bout but reliable channels, that he is still 
alive. The date of this information is May 
27, 1946. 

Dr. Haenisch is well known in the United 
States and has made numerous visits here, 
the last one being at the time of the Fifth 
International Congress of Radiology held 
in Chicago in 1937. In 1931 he delivered the 
Caldwell Lecture at the Atlantic City meet- 
ing of the American Roentgen Ray Society 
when Dr. Leopold Jaches was president. 
The topic was “Roentgenology as a 
Specialty.” He discussed aspects of the re- 
lationships of roentgenology as of 1931 in 
Germany, which are of even more interest 
in the United States at present than they 
were then. This lecture was published in 
this JouRN.AL in December, 1931. 

Ramsay Spillman 


DR. STONE RECEIVES 
MEDAL OF MERIT 

Dr. Robert S. Stone has received from 
President Truman the Medal of Merit of 
the United States for his work on the 
“Manhattan Project” at Oak Ridge during 
World War IL 
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ABSTRACTS OF ROENTGEN AND 
RADIUM LITERATURE 


ROENTGEN DIAGNOSIS 

SKELETAL SYSTEM 

Akderson', Roger, and O’Neil, Gordon*. Com- 
minuted fractures of the distal end of the 
radius. Sin-g., Gyriec. ^ Obst., April, 1944, /S, 
434-440. 

The need of change in the methods of treating 
comminuted fractures of the distal end of the 
radius is evident from an evaluation of the 
average end-results, expressed by the patients 
as weakness, stiffness, soreness and deformity. 
Roentgenographic studies a year after the ac- 
cident will, in a high percentage of cases, reveal 
a shortened radius, maltilted articular face, 
depressed or irregular joint surface, and a rela- 
tive enlargement of the ulnar styloid. 

The authors’ clinical studies have, demon- 
strated that these undesirable sequelae can be 
minimized by the use of protracted traction. 
Success calls for a prolonging of traction until 
consolidation is complete. While reduction with 
restoration of radial length is usually not too 
difficult to obtain, it is difficult to maintain 
because the intact ulnar shaft acts as a pivoting 
point for the contracting strong radial muscles. 

The original shortening in many of these 
wrists fractures is due not altogether to over- 
riding or telescoping of the many fragments but 
to an actual crushing of the cancellous bone. In 
these cases an apparent end-to-end reduction 
will not suffice because the articular fragment 
must be pulled out into its normal relationship 
with the ulna. Furthermore, it must be held in 
this extended position over a long period of time 
(eight to twelve weeks) awaiting not only the 
filling in but the aging of the cancellous bone to 
a degree sufficient to withstand the compressing 
force of the muscles. 

All the anatomic and functional benefits of a 
satisfactory reduction sustained through trac- 
tion until consolidation is complete, without 
fear of joint stiffness, are now possible with a 
new technique. The basic principles of this 
procedure are reduction obtained through 
skeletal traction in conjunction with skeletal 
half-pin countertraction, and immobilization by 
use of two slender rods instead of a cast. The 


technique of applying the apparatus is de- 
scribed in detail . — Mary Frances Vastine. 

SiRTs, Irwin* E., and Rvax, John D. Fractures 

of the neck of the femur; analysis of 157 

intracapsular and extracapsular fractures. 

Surg.^ Gynec. & Obst., June, 1944, yS, 631- 

639- 

This study anah*zes the treatment of 157 con- 
secutive fractures of the neck and inter- 
trochanteric region of the femur seen on the 
Fracture Service of the Third (New York 
University) Division of Belle\me Hospital from 
January i, 1941, to June 30, 1943. It is the 
authors’ contention that immediate internal 
fixation enhances the ability of feeble, under- 
nourished patients to survive, permits their 
ambulation in bed, reduces the incidence of 
potential complications, and allows early am- 
bulation with crutches. 

The following observations are included in 
the conclusions: 

1. The treatment of choice for the intra- 
capsular fractures in the aged and feeble is the 
immediate insertion of a Smith-Petersen can- 
nulated 3-flanged nail or similar device. 

2. The treatment of choice for the inter- 
trochanteric fractures in the aged is the im- 
mediate insertion of a device incorporating the 
principle of a Smith-Petersen nail and Hawley 
bar, preferably a Moore-Blount blade plate. 

3. For intertrochanteric fractures in the 
younger age group, bilateral Russell traction 
suspension has given very satisfactory* results. 

4. External pin fixation should not replace 
internal fixation for fractures of the hip or 
intertrochanteric region. Other than expediting 
the procedure of transfixion and minimizing 
the immediate trauma, it has none of the ad- 
vantages of internal fixation. It is an extremely 
hazardous procedure and should be restricted to 
those who have had experience and are familiar 
with its technique. 

5. It would seem that the patients who are 
in poor physical condition on admission have a 
better chance of survival if they are operated 
upon immediately rather than waiting to see 
if their general condition improves. 
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6. The use of local anesthesia, focal skin 
clips, and guide wires, and the three sets of 
indispensable roentgenograms, to determine 

(1) the accuracy of reduction and location of 
the skin clip in relation to the head of the femur, 

(2) the position of the guide wires, and (3) 
the position of the nail, will enhance the ability 
of the surgeon to expedite the proper insertion 
of the transfixion device. — Mary Frances 
Vastine. 

Proctor, Samuel E., Campbell, Thomas A., 
and Dobelle, Martin. March fractures of 
the tibia and femur. Surg.^ Gynec. ^ Obst.^ 
April, 1944, 78, 415-418. 

In this report, the authors discuss 7 tibial 
march fractures and i femoral march fracture 
encountered in three month period at the 
Station Hospital, Camp Reynolds, Greenville, 
Pennsylvania. This series includes the fourth 
reported case of an identical bilateral march 
fracture of the tibiae. 

T)i_fferential Diagnosis, (i) Garre’s sclerosing 
osteomyelitis; (2) periostitis; (3) osteogenic 
sarcoma or Ewing’s sarcoma; (4) bone syphilis; 
(5) tuberculosis of bone. 

Significant Findings in the y Cases of March 
Fracture. 

1. Body type and age incidence. Patient was 
usually of the tall, fair Nordic type. The age 
average was nineteen years, eight months. 

2. Mode of onset. In every instance there 
was sudden pain in the upper tibia followed by 
lameness. These symptoms always occurred 
during exercise such as sustained marching, 
double timing or obstacle course running. 

3. Laboratory findings. The serum phos- 
phatase was within the upper limits of normal. 
The serum calcium was consistently low and the 
serum phosphorus slightly elevated. 

4. Roentgenological aspects ... 4 stages are 

described: 

Stage I. Time: Seen in the first week fol- 
lowing the sustained march fracture. A 
fine horizontal fracture line is seen 
through the upper shaft of the tibia, 
about 10 cm. from the knee joint. 

Stage 2. Time: Seen in the second week 
following the sustained march fracture. 

A very slight amount of callus is seen at 
the medioposterior cortical fracture site. 
The callus is first seen in this position 
because it is the point of greatest 
weight-bearing stress. The fibula splints 


the lateral fracture site which probably 
accounts for the lack of callus at this 
point. 

Stage 3. Time: Seen in the third week fol- 
lowing the sustained march fracture. A 
band of bone condensation is seen at 
the fracture site and bone absorption at 
immediate fracture line. Parallel cortical 
callus is present at medioposterior 
cortical fracture site. Callus is some- 
times seen at the lateral fracture site 
during this stage. 

Stage 4. Time: Seen in the fourth week 
up to the twelvth week following the 
sustained march fracture. Cortical cal- 
lus and bone condensation are in- 
creasing. Fracture line has disappeared. 
After the twelfth week the callus begins 
to absorb. 

Mechanics of March Fracture Fotnnation. A 
rhythmical mechanical stress at the point of 
greatest bone bending is the salient factor in the 
production of this type of fracture. The 
rhythmical mechanical stress is the alternate 
thrust of the body weight down each leg during 
each step. The tibia and the femur are rhythmi- 
cally bent anterolateraJly with each step and 
the microtraumas occur at the sites of greatest 
bone bending (which was at the upper shaft of 
the tibia and the lower shaft of the femur in the 
cases discussed). — Mary F 7 'ances Vastme. 

Bertram, D. R. "Stress” fracture of bone. 

Brit. 7. Radiol., Aug., 1944, //, 257-25S. 

Since the publication of an article on stress 
or fatigue fracture in February, 1943, a careful 
watch has been kept for roentgen evidence of 
such fractures in other bones than the meta- 
tarsals. The author works in a Naval hospital 
devoted chiefly to the treatment of orthopedic 
conditions and the fact that only 2 such cases 
have been seen in twelve months indicates the 
rarity of this condition in the long bones, at 
least in the Navy. 

Both these patients were young men of 
eighteen. One had a stress fracture of the femur 
and the other one of both tibiae. I'he latter 
patient gave history of a stress fracture two 
years previous to entering the -Navy. His oc- 
cupation had been sedentary and he did not 
indulge in games or sports. Both cases began 
with pain in the affected region. Roentgeno- 
grams arc given showing the typical picture of 
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stress fracture in both cases. drey G. Mor- 
gan. 

Allende, Guillermo, and Fkeytes, Manuel 
V. Luxacion-fractura de Lisfranc. (Luxation 
fracture of Lisfranc ’s joint.) Rev. orlop, y 
trauma to}. y Jul}', 1944, //, 63-74. 

Three cases of luxation of Lisfranc’s joint are 
described and illustrated with roentgenograms. 
In addition to the dislocation, there were slight 
fractures of the bases of the metatarsals which 
is common. The anatomy of the joint is re- 
viewed, showing that when a person falls on the 
tip of the foot the weight of the body is trans- 
mitted to the first metatarsal, which may 
resist, fracture or be dislocated. A classification 
of these dislocations is given. It has been held 
that they recover without treatment but the 
descriptions of the authors’ cases, e of which 
came for treatment late, show that early treat- 
ment is .advisable. It is generally possible to 
reduce the dislocation manually, but if not, 
operation may be performed, removing any 
troublesome projecting bones and performing 
arthrodesis. The authors believe that treatment 
with Cuendet’s traction apparatus, which is 
illustrated, gives good results' in most cases, 
though it does not correct the lateral deviation 
which occurred in one of their cases. — Audrey 
G. Morgan. 

V0EGEI.1N, Adrian W., and McCall, Milton 
L. Some acquired bony abnormalities in- 
fluencing the conduct of labor, with reports of 
recent cases. Am. J. Ol)St. ^ Gynec., Sept., 
1944, 361-370. 

This study is concerned only with those pelvic 
abnormalities which have been acquired, due 
to either trauma, specific disease, or to neo- 
plasms. 

Trauma. Until the advent of fast motor 
travel in recent years, the incidence of pelvic 
fracture as a complication of labor was com- 
paratively rare. 

Eighty per cent of the cases of pelvic frac- 
ture have multiple fractures. Common sites are 
the rami of the pubis and ischium, and the alae 
of the ilium. 

Fractures of the pelvis are usually the result 
of severe impact. Eighty per cent now occur in 
automobile accidents. The injury commonly 
occurs as the result of the passenger in the rear 
seat of an automobile being thrown forcibly 
.against the side of the car. 

From the obstetric standpoint, the lateral 
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rushing fractures are the most important be- 
cause greater distortion of the pelvic inlet is 
likely to result. Fracture of the descending 
ramus of the pubis may be of serious import 
because the outlet of the pelvis may be en- 
croached upon, A severe fracture about the 
symphysis pubis with separation or displace- 
ment is d.angerous because of the possibility of 
injury to the urethra or bladder upon descent 
of the presenting part. 

After a few years have passed, some of the 
most severe cases of pelvic fracture are sur- 
prisingly free of excessive callus formation or 
severe pelvic deformity. Often nature helps to 
compensate for these deformities by bringing 
about premature labor or producing a small 
baby. 

Dislocation of the joints due to trauma may 
cause concern. Dislocation of the head of the 
femur usually causes no marked pelvic de- 
formity even though it be congenital. In bi- 
lateral subluxation, the heads of the femora may 
project into the pelvis through the sciatic 
notches when the patient is put in the normal 
abduction position for labor. Such a case may be 
delivered by abandoning the obstetric position 
and adducting the legs. 

Forward displacements of the coccyx with 
ankylosis of the sacrococcygeal joint due to an 
old injury may cause dystocia at the pelvic 
outlet but it usually is not serious. 

Specific Disease. These cases are uncommon; 
those due to bacteria, especially tuberculosis, 
are seen most frequent)}’. Tuberculous coxitis 
when it occurs in early life nearly always c.auses 
an obliquely contracted pelvis. The distortion is 
usually on the healthy side. The diseased leg is 
shortened so that in walking the body weight 
is transmitted in great part to the well leg. This 
tends to flatten the iliopectineal line and the 
sacrum is rotated to some degree about its 
vertical axis, so that its anterior surface looks 
toward the well side. The pelvis is affected 
throughout from the inlet to the outlet. 

typical kyphotic pelvis (usually tubercu- 
lous in origin) is characterized by an elongated 
conjugata vera and a contracted outlet. This is 
brought about because the body weight trans- 
mitted to the lumbosacral hump is directed 
both downward and backward. The promontory 
of the sacrum is drawn backw.ard and upward, 
the posterior extremities of the innominate 
bones are pushed .apart and their lower portioip 
inward. The lower portion of the sacrum is 
pushed forward. Thus, in a kyphotic pelvis the 
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distance between the iliac crests is equal to, or 
greater than, that between the two trochanters. 
The diagonal conjugate is deep. The biischial 
distance is small and also the posterior sagittal 
measurement. 

In the authors’ experience osteomyelitis of 
the pelvic bones has not caused severe pelvic 
dystocia. In cases of old poliomyelitis with 
unilateral lameness, there is sometimes a slight 
obliquity of the pelvis, but never as severe as 
in those cases in which the lameness is due to 
hip disease. 

Neoplasyns. Neoplasms of the spine ordinarily 
cause no difficulty in pregnancy unless they 
involve the sacrococcygeal region. Tumors of 
the pelvic girdle can, however, cause serious 
dystocia. Of the malignant tumors, 5 per cent 
of osteogenic sarcomas, which is a neoplasm 
of young people, occur in pelvic bones. 

The benign neoplasms are the most common. 
These are usually bony exostoses which may be 
found over the iliopectineal eminences, the 
crests of the pubis, or over the pelvic joints. 
Like the enchondromas, which grow rapidly 
during pregnancy, they often cause serious 
obstruction to labor. — Mary Frances V astine. 

JuNGMANN, H. Osteochondritis of patella. Brit. 

J. Radiol., Oct., 1944, //, 305-307* 

In the majority of children the patella ossifies 
from one nucleus which appears on the roent- 
genogram at the age of from three to five years. 
In some cases secondary centers of ossification 
appear at puberty and these may become the 
site of osteochondritis. The secondary centers 
show blurred outlines but these appear on both 
sides though usually only one side is diseased 
clinically. This is called Sindig-Larsen-Iohans- 
son’s disease from the authors who first de- 
scribed it. 

Osteochondritis of the primary center is 
rarer and only a few cases have been described. 
Unlike osteochondritis of the secondary centers 
it is almost always unilateral. A case is de- 
scribed which was followed up for four years 
from its beginning to the healing stage. The 
patient, a boy of nine, first complained of pain 
and difficulty of movement of the left knee 
joint in July, 3939. Roentgenograms of both 
knees are given; the right normal one showed 
the normal siz-e of the patella for that age. The 
left showed decrease in width and increase in 
length of the patella, apparently caused by the 
upper and lower poles being pulled apart. The 
outline was poorly defined, the structure was 


irregular and there were signs of sclerosis near 
the upper part of the patella. A roentgen diag- 
nosis of osteochondritis was made but tuber- 
culosis was suspected clinically and the patient 
was treated accordingly. In 1940 the roentgen 
appearance definitely ruled out tuberculosis, 
in 1943 the left patella was well outlined but 
sclerosis and small cyst-like areas of rarefaction 
were seen throughout it. A horizontal line 
dividing the upper from the lower part in- 
dicated that the bone had been fragmented and 
the fragments had later fused. At the posterior 
end of the line there was a small bony defect 
partly filled by two small separate pieces of 
bone. The roentgen appearances were the same 
as those described by other authors in this 
disease. Experimental work in the production of 
osteochondritis in the patella is described. Man 
believes that the rarity of the disease in the 
patella is due to its abundant blood supply in 
spite of the fact that the strain on the patella is 
enormous and it is subjected to many injuries. 
— Audrey G. Morgan, 

Brailsford, James F. The investigation of 

sciatica and lumbago — radiological aspect. 

Brit. J. Radiol., Oct,, 1944, 17, 308-311; cor- 
rection, Nov., 1944, 17, 351. 

The cause of low back pain is one of the much 
disputed questions in medicine. It has been 
attributed to a multitude of causes including 
maldevelopment and injury, inflammation or 
new-growth in the skeletal, nervous, gastro- 
intestinal, vascular and genitourinary symp- 
toms and because of the difficulty of deter- 
mining a definite cause many physicians at- 
tribute it to hysteria. Certain clinicians advise 
against roentgenography because of the danger 
of increasing the hysterical element, but the 
author strongly advises roentgen examination 
as the causes, which are not uniform, may often 
be shown by such examination. It may show 
trauma of the lumbosacral region; there may be 
no roentgen changes in the first few weeks but 
later reactive changes are seen. Irregularities in 
the development of the lumbosacral elements 
are frequent and the gross defects of the lumbo- 
sacral area found in the various sorts of spina 
bifida are readily shown by roentgenograms. 
They may show spondylolisthesis, which may 
be caused in the infant by difficult delivery and 
spondylolisthesis in the mother may cause such 
difficulty in delivery. Lumbosacral lesions as- 
sociated with general diseases of the skeleton 
may be shown by roentgen examination as well 
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as trauma and local disease of the lumbosacral 
area. Injuries of this region may cause inflam- 
matory conditions which already existed in a 
latent state, such as tuberculosis, sj'philis and 
new-growths to become manifest. Lesions of the 
intervertebral discs and protrusions from the 
discs into the spinal canal may be shown by 
roentgen exajuination. When this was first 
discovered many surgeons thought this was the 
sole cause of low back pain and that it could be 
remedied by operation; such of course did not 
prove to be the case; moreover operation on the 
disc may cause other injuries to such an extent 
that the State Corporation Insurance Fund of 
California reports compensable disability in 
100 per cent ol patients operated on for disc 
injuries. Their report emphasizes the impor- 
tance of thorough investigation of the c.ause of 
the injury, particularly the continuation of 
pain following it, and of any hysterical element 
in the case before resorting to drastic surgery. — 
Audrey Q. Morgan. 

Lagomarsixo, Enrique H. El granuloma 

lipofiigico de la rodilla. (Lipophagic granu- 
loma of the knee.) Rev. orlop, y traumatol., 

July, 1944, 14, 43-55. 

Recently Max Biedl published a series of 
articles in the Arch.J. klw. Chir. in which he 
described what he calls lipophagic granuloma 
of the knee, differentiating it from the various 
pictures of lipoid disease. The avithor has re- 
cently seen a case which belongs to this group 
of lipoid granulomas and describes it in detail, 
illustrating it with photographs, roentgeno- 
grams and photomicrographs of the histopatho- 
logical findings. 

The patient was a man of forty-five who in 
1935 fractured his right knee. Complete re- 
covery followed operation. In June, I937> he 
fractured the left knee and this, too, ap- 
parently recovered completely after operation. 
But in five or six months the knee began to 
swell; it improved on diathermy but the swell- 
ing recurred several times, and when he came 
to die author he presented the swollen condition 
of the left knee joint seen in the photographs. 

In addition to the pasty swelling of the joint, 
palpation showed two tumors the size of dove’s 
eggs. Operation under local anesthesia showed 
a wine-red tumor tissue between the apo- 
neurosis and the synovial plane which was 
dotted with large yellow'’’spots. Histopatho- 
logical examination showed it- was granulation 
tissue very rich in cells of a xanthomatous tj’pe, 
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and containing sudanophil granulations. The 
cavity was curetted and the patient given 
roentgen therapy, a total dose of 2,000 r being 
given in two weeks. He made an uneventful 
recovery and when seen a year later there was 
no recurrence. 

Polarimetric examination is a good means of 
deciding whether a disease of the knee joint is a 
simple lipoid process or a lipophagic one. If the 
foam cells are birefringent, it is a true lipo- 
matous process while if they are not it is a 
lipophagic disease. Unfortunately, this ex- 
amination could not be made in this case. 

Biedl’s 2 cases are reviewed. Trauma with 
intratissular hemorrhage is probably a factor in 
the production of this disease; histological 
examination indicates that the lipophagic cells 
are reticuloendothelial in origin. The hemo- 
siderin pigment found in this case is in agree- 
ment with the observation of Harbitz who 
found this pigment in all of 37 cases of lipo- 
phagic granuloma examined. — Audrey G. Mor- 
gan. 

Lyford, John III, Scott, Roger B., and 
Johnson, Robert W., Jr. Polyarticular 
arthritis and osteomyelitis due to granuloma 
inguinale. Am. J. Syph., Conor. & Fen. Dis., 
Sept., 1944, 2S, 588-610. 

Extragenital granuloma inguinale is not often 
reported, and bone and joint lesions of the 
disease are rare. Lyford, Scott and Johnson 
report 3 proved cases of polyarticular arthritis 
and osteomyelitis in Negroes, i of which had 
disseminated bone and joint lesions and 2 cases 
had osteomyelitis in addition to soft tissue 
lesions. In the one, involvement of the right 
elbow with eventual lesions in both ankles, 
hands, wrists, the other elbow, skull, clavicle 
and acromion process was present. Roentgen 
examination revealed a diffuse osteolytic type 
of lesion with absence of sequestration and in- 
volucrum. Death occurred and final studies had 
not been completed at the time of the report. A 
second case had lesions in the third and fourth 
lumbar bodies and left hip. No cure had taken 
place at the time of the report. The third case 
had a lesion progressing from the hand to the 
radius requiring amputation of the arm with 
apparent cure. Biopsy from all 3 cases showed 
granulation tissue, plasma cells and macro- 
phages containing Donovan bodies. Pathologi- 
cally the bone lesions revealed no pus but 
granulation tissue. The possibility that the 
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disease is systemic is suggested with hemato- 
geneous spread. — Leo A, Nash. 

Marottoli, Oscar R., and Celoria, Fran- 
cisco. Osteomielitis cronicas a forma seudo- 
tumoral. (Chronic osteomyelitis of the pseu- 
dotumoral form.) Rev. orlop, y traumatoL, 
July, 1944, 14, 3-aa. 


Treatment is surgical, a free incision being 
made, the excess bone removed and drainage 
established. This treatment generally results 
in recovery . Audrey G. Adorgau. 


Garavano, Pedro H,, and Schajowicz, Fritz. 
Mixoma oseo. (Myxoma of bone.) Rev. orlop, 
y IraumatoL, July, 1944, 14^ 56-62. 


The authors describe 6 cases of this disease 
and illustrate them with roentgenograms. The 
patients all recovered after operation. The 
special importance of this condition lies in the 
fact that it is often mistakenly diagnosed as 
bone sarcoma, while as a matter of fact it is 
only an attenuated form of osteomyelitis. 

It differs from other forms of chronic osteo- 
myelitis only in its tendency to form tumors, 
generally of the diaphyses of the long bones, 
particularly the femur and tibia; pressure of the 
tumor on the soft parts may be so great as to 
cause ulceration of the skin. The hyperostosis of 
bone originates from the cortex and it en- 
croaches on and may completely obliterate the 
marrow cavity. Sometimes the tumor takes the 
form of an onion with concentric layers of bone. 
There may be cavities in the new-formed bone 
containing sequestra or a gelatinous or albumin- 
ous mass representing the marrow. The micro- 
scopic lesions are pure condensation with de- 
creased numbers and size of the haversian 
canals. The causative agent is generally the 
Staphylococcus albus or aureus but sometimes no 
bacteria can be found. The most characteristic 
clinical symptom is pain which may vary 
greatly in degree. Generally the regional glands 
are not enlarged. The blood changes are only 
those of general infection but the sedimentation 
rate is always increased. Alkaline phosphates 
are not increased, which is a point in differentia- 
tion from osteogenetic sarcomas. In sarcoma, 
too, the pain is generally more intense and per- 
sistent and the temperature higher; the soft 
parts are more involved and the general health 
is more seriously affected; the roentgenogram 
shows a more irregular border in sarcoma than 
in osteomyelitis; sarcoma may cause an onion 
form of tumor but it is not so large or so regular 
in form as that of osteomyelitis. 

Roentgen examination in these pseudo- 
tumoral forms of osteomyelitis shows a thick- 
ening of the bone corte.x of the eburnated form 
which is very opaque so that no trabeculation 
shows. The new-formed bone is cylindrical or 
fusiform with regular outlines. 


The patient, a man of thirty-six, came for 
examination in April, 1940; he had had a sharp 
pain m the posterior part of the right elbow for 
about a year which increased on pressure with 
^ p Recently swelling had appeared at 

this site. There was a tumor with a smooth sur- 
face in the right olecranon region; it was the 
size of a hen’s egg and hard as bone except at 
one point at the tip of the olecranon. There 
were no enlarged epitrochlear or axillary glands. 
Extension and flexion of the elbow were normal. 
Roentgen examination showed a tumor of the 
geodic type, transparent and cystic, which had 
invaded all the upper epiphysis of the ulna and 
extended downward 8 or 9 cm. into the dia- 
physis, occluding the marrow cavity. It was 
surrounded by a thin shell of bone and showed 
no periosteal reaction. The joint lumen was 
preserved though the tumor extended to it. 
Operation on May 24, 1940, showed a lobulatcd 
mass of grayish color with a distinct plane of 
cleavage from the superficial tissues so that it 
could be removed in its entirety, using a spatula 
as a wedge. The cavity was curetted and hemo- 
stasis brought about by filling it with tampons 
wet with wann physiological salt solution. A 
graft from the tibia was inserted into the defect 
in the bone. A cast was applied with the elbow 
at a right angle. Recovery was uneventful. 

Microscopic examination showed that the 
tumor was a pure myxoma without the giant 
cells characteristic of the tumor described by 
Ewing. Some zones were very rich in cells but 
there were no signs of malignancy. Roentgen 
examination five months after the operation 
showed that the graft had taken perfectly and 
movements of extension and flexion of the 
elbow were complete. — Audrey Q. Morgaii. 

Molina, Vicente A. Sindrome de Volkmann; 
estado actual de su tratamiento. (Voik- 
mann’s syndrome; present status of treat- 
ment.) Rev. orlop. y traimaioL, ^an., 1944, /J, 
374-189. 

Volkmann’s ischemic contracture is a serious 
complication, forhinately not very frequent, of 
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severe injury of the limbs, with or without 
fracture, commonest in the upper limbs. Most 
of the patients are children and it is partic- 
ularly frequent in patients with supracondylar 
fracture. The exact cause of the condition is not 
known but it is certain that circulatory dis- 
turbances and irritative lesions of the peri- 
arterial sympathetic nervous system are factors 
in its causation. Sometimes it is brought about 
by injuries of the nerves during operation and 
sometimes by improperly adjusted plaster 
casts. 

Treatment may be surgical, orthopedic and 
physiotherapeutic. Early operation in the be- 
ginning of the condition may prevent the de- 
velopment of the later more serious stages. 
Operations that may be performed at this time 
are aponeurotomy, periarterial sympathectomy 
and arteriectomy. Delayed operations some 
weeks after the beginning of the disease may 
improve the condition; these operations are 
sympathectomy, arteriectomy and treatment 
of the nerve lesions. Late operations can only 
partially correct the sequels of the disease; 
these are operations on the bones, muscles and 
tendons. Orthopedic treatment must be well 
chosen and prolonged. 

Plaster casts should always be adjusted care- 
fully and the patient watched so that if the 
. slightest sign of contracture develops the cast 
may be removed and correction made. As the 
condition is sometimes caused by manipulations 
in reducing fractures these should always be 
carried out as gently and carefully as possible. 
— Audrey G. Morga}i. 

G.A.RBER, Robert L. Rhabdomyosarcoma of the 

extremities. Radiology ^ June, 1944, 4^, 595 “ 

596. 

Rhabdomyoma occurs chiefly in the genito- 
urinary tract, though some cases have been 
described in the extremities, chiefly the lower. 

The only effective treatment is surgical re- 
moval and then they show a tendency to local 
recurrence. Leucutia reports a series of 3 cases 
of rhabdomyosarcoma, in a total of 3,000 cases 
of malignant tumor of all tj'pes, none of which 
was influenced by irradiation. 

The author describes a case in a man of 
sixty-eight who for about six months had had 
pain in the left shoulder. When he came for 
examination there was a large firm mass at the 
upper end of the humerus, definite limitation of 
movement and constant pain. Roentgen ex- 
amination showed a large, irregular area of 


destaiction at the upper end of the humerus 
with bony spicules extending into the soft tissue 
mass. The appearance suggested primary osteo- 
genic sarcoma. There was no evidence of 
metastasis. Roentgen treatment had no effect 
and the tumor was removed surgically. It was 
a large hemorrhagic tumor the size of a grape 
fruit involving the upper third of the humerus. 
A photomicrograph of a section is given. It 
shows cellular pleomorphism and many giant 
multinucleated cells. There were areas of de- 
generation, necrosis and hemorrhage. It ap- 
parently originated in skeletal muscle, making 
it a rhabdomyosarcoma. 

The wound healed promptly; six months 
later the patient was in good general condition 
but mov’ement of the arm was limited. — 
Audrey G. Morga}i. 

BLOOD AXD LYMPH SVSTE.\r 

Smith, Beverly C., and Quimby, Edith H. 
The use of radioactive sodium in studies of 
circulation in patients with peripheral vascu- 
lar disease; preliminary report. Surg., Gyjiec. 
& Obst., Aug., 1944, 79, 142-147- 

The viability of an extremity is dependent 
upon the arterial blood which reaches it through 
its main arteries or through their branches 
which constitute the collateral circulation. 
Prognosis and results of therapy in peripheral 
v^ascular disease could be more accurately 
judged if a simple objective method were avail- 
able for measuring the arterial flow through 
these two circulations. Most of the available 
physiological tests are clinically impracticable. 
In searching for a practical procedure, it was 
decided that if radioactive sodium were in- 
jected intravenously at the antecubital fossa, 
its arrival in other parts of the body could be 
recorded by a Geiger-Miiller counter and thus 
circulation time from arm to any desired region 
obtained. Since there is constant interchange 
of sodium between blood plasma and extra- 
vascular fluid, the amount of radioactive iso- 
tope will increase in any particular region until 
equilibrium is attained. This can be followed by 
the rate of response of the counter. The manner 
in which this equilibrium is built up may be 
related to the degree of pathological change in 
the vessels of the extremity. 

In addition to normals, the following types 
of case have been studied: arteriosclerosis, with 
and without diabetes, peripheral thrombosis 
and embolus, thromboangiitis obliterans, sclero- 
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derma, Raynaud’s disease, Raynaud’s syn- 
drome, aneurysm, frostbite, immersion foot, 
and essential hypertension. To date, approxi- 
mately 60 patients have been studied. 

The results obtained have been definite, ob- 
jective, and uninfluenced by the observer, the 
environment, or the condition of the patient 
(except for his disease). Information obtained 
has supplemented clinical and laboratory 
methods, yielding valuable data concerning the 
patency of the main and collateral circulation. 
In particular, preoperative studies of patients 
coming to amputation have been valuable in 
confirming clinical impressions of competency 
of main or collateral circulation to permit heal- 
ing below the knee joint. 

There have been no untoward local or sys- 
temic reactions to the use of the radioactive 
isotope. Many of the patients observed have 
been ambulatory and have not required hos- 
pitalization for this study. The radioactive 
sodium is prepared in the cyclotron by bom- 
barding sodium metaborate with deuterons. 
In the material finally obtained after treatment 
of the metaborate containing the active atoms, 
the radioactive isotope forms a very small per- 
centage of all the sodium atoms present. In 5 
cc. of normal saline containing Q.00 microcuries 
of radiosodium, fewer than i in 10 million 
sodium atoms are active; the rest are ordinary 
stable isotope. However, the ordinary and 
radioactive ones are indistinguishable and in- 
separable until the radioactive ones disin- 
tegrate. In the instant of disintegrating, the 
r.adioactive atoms emit B particles and y rays, 
and become atoms of stable magnesium. The 
amount of magnesium thus formed is entirely 
too small to have any demonstrable effect, 
being, for the quantities here cited, the order of 
a millionth of a microgram. The radiation 
detected by the Geigcr-Muller tube and the 
recording apparatus gives an audible click for 
every disintegration (or every 2, 4, 8, 16, or 32 
disintegrations according to a scaling adjust- 
ment). The amount of radiation the patient’s 
body receives in the total disintegration of the 
amount under discussion is less than i roentgen. 
— Mary Frances Vaslinc. 

Stock, Mauricf, F. Hereditary hemorrhagic 

telangiectasia (Osier’s disease); review of the 

literature and report of cases. Arch. Ololaryng.^ 

Aug., 1944, .p, 108-114. 

Hereditary hemorrhagic telangiectasia is a 
rare disease, probably due to mesenchymal 


dysplasia. It is characterized by the presence of 
multiple acquired angiomas or telangiectases 
of varying distribution and number with a 
marked tendency to bleed spontaneously or 
from slight trauma. The disease is transmitted 
as a dominant characteristic. The initial symp- 
tom usually consists of abnormally profuse 
epistaxis beginning about puberty. This is fol- 
lowed by the development of multiple telangiec- 
tasia of the skin and mucous membranes from 
the age of twenty-five to thirty-five years. 
Hemorrhage from the nasal mucosa is most 
frequent, and all symptoms tend to reach their 
greatest severity during the fourth decade. The 
average mortality rate is 4 per cent. 

Macroscopic Picture. The lesions vary in 
color from red to purple and in size and form 
from pinpoint spots to the larger nodular forms 
and the large “spider form” or nevus araneus. 
They blanch on pressure, unless a hemorrhage 
has taken place recently. They are most com- 
monly found in the nasal mucosa, the skin of 
the face, the buccal mucosa, the lips, the tongue, 
the floor of the mouth, the scalp, the ear, the 
conjunctivas and the finger tips. Other common 
sites are the ear drums, the palate, the pharynx, 
the larynx, the trachea, the e.sophagus, the 
stomach, the intestines, the bladder, the 
uterus and the urethra. 

Microscopic Picture. The lesion usually shows 
an increased number of dilated vessels with 
greatly thinned walls. The tissues covering the 
vessels are usually thinned, which permits 
hemorrhage to occur from trivial causes. 
Thrombosis is frequent and probably explains 
the tendency of the lesions to disappear sponta- 
neously, while new ones arise elsewhere. 

Dijferential Diagnosis. In the differential 
diagnosis one must consider the telangiectases 
due to syphilis, senility, pregnancy and lead 
poisoning. The disease must also be differ- 
entiated from leukemia, aleukemia, aplastic 
anemia, thrombopcnic purpura hemorrhagica, 
hemophilia, cirrhosis of the liver, cancer, per- 
.sistent macular eruption, familial hemorrhagic 
purpura, Banti’s, Gaucher’s and Hodgkin’s 
diseases and Sturge-Weher disease. 

Treatment. This consists of various measures 
adopted to achieve immediate hemostasis, to- 
gether with transfusions if necessary. Per- 
manent cures have been reported following 
various types of cauterization and r.adiation 
therapy. It has been reported that the type 4 
(Moss) blood group is intolerant of transfusions 
in the presence of splcnohepatorncgaly. 
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Hereditary Factor, In only a few instances 
has the disease been traced through six genera- 
tions although there are numerous reports deal- 
ing with its transmission through three or four 
generations. This probably indicates self limita- 
tion of the hereditary transmission of the dis- 
ease. 

The disease is usually held to be hereditary, 
but it seems that at least ao per cent of the 
recorded cases have lacked a family history of 
the occurrence of the disease and were not 
examples of atavism. 

The author presents a review of the literature 
from 1933 to 1944 and adds 7 new case reports. 
— Mary Frances Vastine. 

Mahorxer, Howard. Control of pain in post- 

traumatic vascular disturbances. (Editorial.) 

Su/'g,, Gyuec. & Obst., June, 1944, /S, 6^j. 

After trauma, complete recovery does not 
alwavs follow in a reasonable time. In a large 
group of patients disability persists abnormally 
long in spite of physiotherapy and other means 
to obviate the remaining symptoms. 

In 1915, Leriche performed a periarterial 
sympathectomy on a brachial artery for a 
vasomotor phenomenon associated with pain, 
cyanosis, and a cold extremity in a man who had 
had a bullet wound of the axilla. The burning 
pain was immediately relieved. This was a new 
approach to the relief of such pains. Since then, 
however, the role of the sympathetic nervous 
system in the post-traumatic syndrome has not 
been widely appreciated, and measures to affect 
the pain by attacks on the sympathetic nerves 
are not in common use. Perhaps there are two 
reasons why this has not been widely accepted. 
First, there is no experimental proof from the 
lower animals and, second, it is generally taught 
that pain travels over sensory nerves only. 

The conditions included under this discussion 
are causalgia, sympathalgia, Sudeck’s atrophy, 
vague pains not strictly deserving designation 
by any of these terms; and in addition, pain- 
fully stiff joints and ischemic contractures of the 
'N'olkmann t}'pe . — Mary Frances Vastine. 

Samuel, Eric. Venography in primary axillary 
vein thrombosis. Brit, J. Radiol., March, 
i 944 > n , 83-85. 

Little has been written about venography as 
- a means of diagnosis of primary thrombosis of 
the axillary vein. Andersson in 1938 first used 
the uroselectan group of dyes in the diagnosis 
of this condition. Objection has been made to 
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the use of radiopaque dyes for this purpose 
because they cause sclerosis, but in the 2 case 
in which the author used the method there was 
no further extension of the thrombosis. 

He reports i case in a young soldier twenty- 
two years of age who was admitted to a military 
hospital complaining of painless swelling of the 
left arm which had persisted for two weeks. 
Twenty cubic centimeters of pyelectan solution 
were injected into the antecubital vein and 
films taken after 10 cc. had been injected, after 
the whole amount had been injected and one 
minute after the completion of the injection. 
The dye in the axillary vein could be followed as 
far as the outer border of the third rib where it 
stopped abruptly; beyond this a collateral 
venous circulation could be seen extending 
around the neck of the scapula. Normal and 
pathological venograms are given. It is probable 
that this condition is caused by trauma. — 
Audrey G. Morgan. 

GENERAL 

Toth, Benedict J. Accidental trauma and 

tumor metastasis. Radiology, June, 1944, 4^, 

579-590. 

There has been a great deal of argument as 
to whether trauma can cause tumor metastasis. 
In connection with this question 1 cases are 
pre.sented. The first patient was a man of fifty- 
five. A part of a machine with which he was 
working fell on him and caused severe injuries 
of the right arm and a deep laceration of the 
lower part of the right thigh. Roentgenograms 
showed an oblique fracture of the radius about 
an inch above the joint surface. On reduction of 
the tumor a soft pedunculated tumor was found 
on the flexor surface of the left forearm, which 
was removed. A metastatic tumor developed in 
the right wrist, localized first in the sub- 
cutaneous tissues and gradually invading the 
bone. Other metastases developed and the 
primary tumor was finally found to be one of 
the larger nodules in the right lung close to the 
hilum. Because of the difficulty of determining 
whether the metastases were caused by the 
injury a slight injury was inflicted on the 
anterior surface of the right leg. When the 
patient died more than two months later, there 
was no evidence of metastasis at the site of this 
injury. A metastatic tumor from trauma should 
be at the site of the trauma. 

The second case was in a man of sixty-four 
who fell from a roof striking his head on a plat- 
form. There was a fracture of the first lumbar 
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vertebra, and a small palpable mass in the 
epigastrium. About three months after the 
accident the patient died. Autopsy showed a 
fungating carcinoma of the stomach with 
metastases in the regional lymph nodes, the 
liver, various ribs, both clavicles and the sixth 
and seventh thoracic vertebrae, but none in the 
fractured first lumbar vertebra. 

After a detailed discussion of the evidence the 
author concludes that it is unlikely that trauma 
causes tumor metastases. It has not been pos- 
sible to produce metastatic tumors in mice and 
rats by fracturing their bones. The cases of as- 
sumed traumatic causation of metastases re- 
ported in the literature do not show satisfactory 
scientific evidence of a definite causal relation- 
ship, — Audrey G. Morgan. 

Byron, Charles S,, and Michalover, Saul. 

Calcinosis and scleroderma with parathyroid- 
ectomy. Ati?i. Int. Med., Feb., 1943, 18, 225- 

232. 

A patient showing calcinosis universalis, 
scleroderma and sclerodactylia and muscle 
atrophy is presented. Studies of the calcium 
metabolism revealed no abnormality. The 
phosphorus metabolism study revealed a 
tendency toward a negative balance. 

Roentgenography revealed the heart and 
lungs to be negative. Rarefaction of both 
humeri was noted. There was decreased thick- 
ness of the cortex and some cystic change in 
the upper half of the right cortex. There was 
thinning of the humeroscapular articulation. 
All the other bones appeared normal. Calcium 
deposits were seen in both hands, knees, partic- 
ularly the left, over the right third, fourth and 
fifth metatarsals and the left fifth metatarsal. 
Larger deposits were evident in the subcuta- 
neous tissues of the left elbow and the left knee. 
The hones and joints in the region were not 
involv’^ed. A large deposit of calcium was seen 
within the abdomen. 

The pathogenesis is unknown. Two theories 
explaining the calcium deposits are generally 
held. The first implies a primary alteration in 
calcium metabolism and the second holds that 
calcium is deposited in previously degenerated 
connective tissue. Neither theory is conclusively 
demonstrated. 

Ramsdell recently presented 4 patients with 
calcinosis universalis demonstrating rapid ab- 
sorf)tion of calcium deposits with improvement 
in the clinical picture following parathyroidec- 
tomy and hemithyroidectomy. Consequently a 


right hemithyroidectomy and parathyroidec- 
tomy was performed on this patient. The 
authors conclude that the operation had little 
influence on the clinical course and no effect 
on the calcium deposits. — J. J. McCort. 

Moretz, William H. Malignant tumors arising 

from the synovial membrane with report of 

four cases. Surg., Gynec. ^ Obst., Aug., 1944, 

7 % 125-132- 

There is increasing interest in malignant 
tumors arising from the synovial membrane 
although they are uncommon. The first work of 
importance on this group of tumors was done, 
in this country, by L, W. Smith in 1927. 

Nomenclature. Various names have been 
applied to this group of tumors including 
synovioma, synovial sarcoma, spindle cell 
sarcoma, perithelioma, villous angiofibroma, 
synovial sarcoendothelioma, myxosarcoma, and 
synovial sarcomesothelioma. 

Synovial tissue is encountered in the synovial 
membranes of joints, serous bursae, and tendon 
sheaths. It is generally agreed that synovial 
tissue arises from mesodermal tis.sue. The 
author feels that the term “malignant syno- 
vioma” is a fitting one since it does have ana- 
tomical significance and would separate this 
group of tumors from the benign tumors arising 
in the same location. 

Incidence. The occurrence of these tumors is 
most frequent between the ages of twenty and 
forty years. About half the cases occur about 
the knee joint. Other areas commonly involved 
are the elbow, ankle, foot, thigh, and palm of 
hand. Both sexes are equally affected. 

Precipitating Factors. Trauma has been re- 
ported in an appreciable percentage of these 
patients as having preceded the tumor but the 
relationship of trauma to the tumor growth is 
thought to be only incidental. The growths have 
been reported as occurring in areas which have 
previously been the site of chronic bursitis or 
synovitis. 

Symptoms. In about half of the patients, pain 
is a prominent symptom and in about one-third 
of the patients, pain is the initial symptom. 
Approximately 95 per cent of the patients 
have a noticeable tumor mass which is fre- 
quently tender. In some cases the swelling had 
been present for from six to ten years before 
operation v.'hile in others the tumor mass had 
been present for only a few months, 7 he original 
rate of growth is usually very slow. 

Anatomy. Grossly, the tumors may be finn or 
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soft. Some are well circumscribed and some are 
not. They are usually grayish-white in cross 
section and very vascular. 

Microscopically, these tumors are differen- 
tiated into two tj-pes. The first type apparently 
arises from the outer, more dense layers of the 
synovial tissue and is usually indistinguishable 
from the conunon fibrosarcoma. The second 
type seems to arise more from the inner layer of 
the synovial tissue and is more epithelioid in 
character. 

Prognosis. The prognosis is verj' unfavorable. 
Death is generally due to pulmonary metas- 
tases. 

Treatment. Amputation is recomntended un- 
less really wide local excision is feasible. 

The author presents 4 case histories bringing 
the number of reported cases of malignant 
synovioma to 82. — Mary Fi-ances Vastine. 

SL.'tUGHTER, Daxelv P. The multiplicity of 

origin of malignant tumors; collective review. 

Inteimat. Abstr. Snrg., Aug., 1944, 7p, 89-98. 

Our increasing knowledge of the behavior of 
malignant tumors has steadily cut down the 
taboos on recognition of second primaries. 
Multiple skin cancers are accepted by everyone 
as being independent tumors and not metas- 
tases from a single focus. Other combinations 
of cancers may be equally clear. For instance, a 
patient with squamous carcinoma of the upper 
esophagus and colloid carcinoma of the rectum 
is obviously a victim of two cancers and not a 
subject of transcendental metaplasia. In con- 
trast to the many clear-cut instances of multiple 
primaries, however, there is a large number of 
situations in which decision may be very dif- 
ficult. Patients with carcinoma of the stomach 
and ovary present the problem of differentiation 
between independent tumors and gastric carci- 
noma with Knikenberg tumors. Bilateral breast 
cancer is another situation that may be very 
confusing. Since cutaneous metastases to the 
opposite breast, particularly in the form of 
carcinoma “en cuirasse,” are so well known, 
parenchymal metastases are considered to be 
equally possible. Whether or not this is ques- 
tionable, those patients who are first seen with 
simultaneous bilateral breast lesions, each re- 
sembling primary tumors, and without inter- 
vening cutaneous metastases, may be reason- 
ably considered to present multiple primary 
tumors. Likewise, when a patient develops a 
lesion in the remaining breast from one to 
fifteen years after removal of the other gland 


because of cancer, with no evidence of recur- 
rence of the previous lesion, and if the second 
appears iji all respects as a typical primary 
breast cancer, this second tumor should be con- 
sidered a new focus of neoplastic disease, and 
not a cellular descendant of the first lesion. This 
is not to say that such tumors are unrelated, be- 
cause they probably are, from the standpoint of 
etiology. 

Discussion. It seems apparent that cancer 
does not arise as an isolated cellular phenome- 
non, but rather as an anaplastic tendency in- 
volving many cells at once. Ewing remarks that 
in many tumors one can demonstrate cellular 
change toward the “precancerous” and pre- 
invasive anaplastic cytological picture in areas 
outside of the limits of the frankly invading 
carcinoma. It is reasonable to assume that such 
areas of cellular change may occur at more 
widely separated points in an organ, and thus 
produce multiple tumors separated by areas of 
normal tissue. 

That many neoplastic diseases are of multiple 
origin is fairly generally accepted. Such lesions 
as the lymphomas, multiple myelomas and 
Kaposi’s disease commonly occur as multiple 
tumors. We have not been accustomed to think 
of the other, usually single, neoplastic lesions 
as being of this t>'pe, however. Yet the common 
finding of multiple skin cancers, and the listed 
cases of multiple tumors of the colon and breast 
show that even these lesions have such a tend- 
ency. It suggests that the etiological factor, 
whatever It, ma)’’ be, acts on all the tissues of one 
tj'pe, and may produce multiple anaplastic 
lesions of the mucosa of the colon, for example, 
or the epithelial lining of the urinary bladder. 
On the other hand, the multiple tumors that 
occur in different organs suggest a tumor di- 
athesis in the individual, certainly a greater de- 
gree of susceptibility than can be explained 
away as mere coincidence or accident. 

Heredity may play a part in the occurrence 
of these multiple tumors. Whatever the etiologi- 
cal background of multiple tumors may be, it 
seems definitely established that they occur 
more frequently than could be expected on the 
basis of chance alone. — Maty Frances Vastine. 

Donaldson, Samuel W. Medical facts that 

can or cannot be proved by roentgen-raj ; 

historical review and present possibilities. 

Ann. hit. Med., April, 1943, iS, 535 - 5 5 °- 

Although it may be said that finished roent- 
ray films properly termed rotengenograms are 



272 


Abstracts of Roentgen and Radium Literature 


August, icj^C 


merely celluloid records and that roentgen-ray 
machines are merely so much metal and oil and 
rubber, the essential element of medical roent- 
genology is the physician specialist. It is he who 
makes the examination, who directs the tech- 
nical procedures and subsequently interprets 
the shadows on the finished photographic film. 
Those physicians and laymen who regard a 
piece of equipment as the answer to any given 
technical problem are laboring under a false 
impression. 

Every court in the land is clogged by numer- 
ous personal injury cases and the state com- 
pensation commissions are always burdened 
with cases awaiting a hearing. Into these courts 
and before the labor commissioners there is a 
veritable parade of clients and their attorneys 
armed with roentgen-ray films and accompany- 
ing them are those who are willing, per se, to 
testify to the irrefutable evidence presented by 
the roentgen ray, irrespective of the number or 
diagnostic quality of the roentgenograms. Even 
the best trained roentgenologist cannot be ex- 
pected to arrive at a satisfactory conclusion 
when he is confronted with an insufficient 
number of roentgenograms of poor diagnostic 
quality. Although the courts are willing to ac- 
cept properly authenticated roentgenograms in 
evidence as pictures they do not, it seems, ask 
the question, a picture of what? It should be 
apparent that having such a picture made and 
interpreted by someone qualified to do so is of 
the utmost importance. The author then dis- 
cusses the possibilities and limitations of diag- 
nosis by the roentgen ray. This subject is con- 
sidered under the following headings according 
to their anatomical location: head, teeth and 
jaws; eye, nose and throat; chest; heart and 
aorta; abdomen; circulatory system; bones and 
joints; genitourinary system; cerebronervous 
system; gastrointestinal system and miscel- 
laneous. 

The article is concluded by the prediction 
that, taking into consideration the rapid ad- 
vances made by the roentgen ray in the past, 
one cannot not be optimistic about the many 
possibilities for diagnosis that this branch of 
medicine may produce in the near future. The 
use of the electron microscope and the de- 
velopment of radioactive substances by the 
cyclotron are expected to play an important 
part in this future. — J. J. McCori. 

ROENTGEN AND RADIUM THERAPY 
SourrAR, H. S. The Mackenzie Davidson lec- 


ture; team work in the treatment of cancer. 

Brii. y. Radiol., Aug., 1944, //, 229-234, 

Mackenzie Davidson was one of the great 
pioneers in British Radiology, his chief work 
being in methods of localization; he elaborated 
stereosopic methods which are still fundamental 
in roentgen localization. The lecturer empha- 
sizes the importance of such pioneer work and 
also shows the value of building on it in order 
to establish team work among several special- 
ists in the fight on cancer. He himself is a sur- 
geon and perhaps understands best the sur- 
geon’s point of view. He believes the surgeon 
should have the first responsibility in diagnosis 
and determining the extent and stage of the 
tumor and that he must understand clearly the 
possibilities and danger of its removal. So far 
carcinomata of the stomach and large intestine 
have been considered purely surgical but he 
describes 2 cases in which he used radium with 
such good results, even though they were tem- 
porary, that he thinks it may in future be pos- 
sible to treat these tumors by radiation when 
better methods of application have been worked 
out. Bold surgery is also indicated in cases in 
which there is involvement of bone in buccal 
carcinoma. Two illustrative cases are de- 
scribed. 

The choice between irradiation and surgery 
is more debatable in operable carcinoma of the 
tongue. He himself prefers surgical removal of 
the primary growth and irradiation of the 
glands. In carcinoma of the breast he prefers 
surgical removal and is opposed to routine ir- 
radiation after removal of an early carcinoma. 
The surgeon can also make a valuable contribu- 
tion by providing access to closed tumors, such 
as those of the lower half of the esophagus. 
Tumors of other intrathoracic structures, such 
as the root of the lung may be dealt with in the 
same way. Full opening of the thorax, which 
has been made possible by intratracheal anes- 
thesia, has great possibilities. The thorax may 
also be opened by longitudinal splitting of the 
sternum. Surgical access is also valuable in 
tumors of the brain. The success of the Chaoul 
apparatus in treating epithelioma of the lip 
has suggested that it might be used with equal 
success in other regions if they could be ren- 
dered accessible. It is not difficult for example 
to expose the ampulla of the rectum for treat- 
ment. 

The surgeon may also have to complete a 
cure almost accomplished by irradiation. A 
remnant of tumor at the base of the tongue ma} 
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persist. An ideal exposure of the base of the 
tongue can be accomplished by dividing the 
jaw by Syme’s operation. 

Lhe radiotherapist must have an exhaustive 
knowledge of the effect of irradiation on nornial 
and pathological tissue. While surgeon and 
radiologist must depend on each other they 
must both depend on the physicist who made 
radiotherapy possible and who must be de- 
pended upon for precise measurement of dosage 
and accuracy in obtaining a uniform field. 
Analysis of the results obtained by irradiation 
requires mathematical knowledge of a high 
order. Both physicist and dentist must aid in 
the construction of intrabuccal moulds for the 
application of radium. Increased voltage is one 
direction of physical advance and though the 
expense and the space required are both great, 
further work must be done with the million 
voltages for there is no telling to what they may 
lead. The lecturer favors the development of 
apparatus capable of delivering a large dose in 
a short time to a tumor exposed surgically. 

. A biochemist is also a necessary member of 
the team. The destructive effect of irradiation 
appears to be limited to the individual cell. It 
is possible that some substance may be elabo- 
rated in the body itself which will destroy the 
cancer cells. 

The team once organized should act together 
and the individuals composing it be able to 
sink their individual preferences in favor of the 
wellbeing of the patient. It is suggested that all 
cases be considered by the team and their treat- 
ment be assigned to whatever field promises the 
longest length of survival and the best possible 
condition for the patient. — Audrey G. Morgmj. 

SiMCHOwiTz, H. C. German radiotherapy in 

1942-1943. Brit. y. Radiol., July, 1944, 17, 

21^217. 

Since the beginning of the war the German 
publication Strahlentherapie has not reached 
England but the volumes for 1942 and 1943 
have recent!}' arrived. German radiotherap)' 
has apparently been stagnating; there does not 
seem to be any advance in any particular field. 
Nearly all the papers with the exception of two 
from the Swiss Radiological Center at Zurich 
are rather conventional and show no familiarity 
with recent developments in the international 
literature. iXIost of the p.apers are by German 
and Austrian authors with a few by Hungarians 
and Swiss. There are none by Italians. 

A brief summary of the main papers is given. 


An article by Zupp'inger of Zurich on “The 
Second Course of Protracted-Fractionated 
X-ray Therapy is quite interesting.— G. 
Morgan. 

Bush, F. The calculation of dosage rate in rec- 
tangular fields. Brit. J, Radiol., Aug., 1944, 

17, 248-250. 

The dosage rate at any point in a roentgen- 
ray field is made up of two factors, the primary 
radiation and the secondary radiation, Clark- 
son in 1941 showed how the dosage rate due to 
secondary radiation can be determined by 
dividing the field into a number of sectors, 
measuring these and adding the contributions 
of the different sectors. In the case of rectangu- 
lar fields it is possible b}' using the principle of 
his method to construct a single set of curves 
from which, using the central depth dose data 
tabulated by Mayneord and Lanierton, the 
secondary radiation at nearl}' all points, in a 
field of any size and for any qualit}' of radiation 
and focal skin distance, can be determined 
without the necessit}' of measuring sectors. This 
saves time if a number of points have to be 
calculated, as is the case when an isodose curve 
is to be constructed. The mathematical data on 
which the calculations are based are given and 
curves showing the results given. The method of 
plotting the isodose diagram is described. — ■ 
Audrey G. Morgan. 

UxGAR, E. M., Spiegler, G., and SxMithers, 

D. W. The volume localisation of deep- 

seated tumours by means of tomography. 

Brit. y. Radiol, Aug., I944, 17, 235-23S. 

Since three-dimensional distribution of radia- 
tion has come into use it is important to know 
the volume of the tumor to be treated and its 
localization in relation to the surface of the 
bod}*. Tomograph}', or sectional roentgenog- 
raph}', has proved of value in the localization 
and determination of the volume of tumors in 
various parts of the bod}'. The technique of re- 
construction of tumors by means of tomography 
is discussed, an apparatus for measuring the 
depth of tomographic planes described and the 
method of estimating the degree of magnifica- 
tion in each plane considered. Illustrations are 
given of tumors reconstructed by placing the 
redrawn tomograms in their correct relative 
positions in space. It must be remembered, 
however, that the use of tomography does not 
make it possible to dispense with straight 
roentgenograms. For instance, in a tumor in- 
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volving the antrum, posterior ethmoids and 
base of the skull, the main body of the tumor 
may be clearly seen on tomograms, but spread 
to the base of the skull may be missed if straight 
roentgenograms are not also considered. To- 
mography is merely an aid to accurate tumor 
localization and volume determination in some 
parts of the body and its value rests on the 
interpretation of the roentgenograms. — Audrey 
G. Morgan. 

Morton, J., Gray, L. H., and Neary, G. J. 
Consideration of dose distributions in the 
treatment of intrinsic carcinoma of the 
larynx by radium implantation. Brii. J. 
Radiol., July, 1944, 17, 204-212. 

This paper describes anatomical and physical 
studies cf types of radium implantation used at 
the Radium Institute, Northwood, Middlesex. 
Illustrations of the distribution of the needles 
and their relationship to the anatomical struc- 
tures of the larynx are given. Two methods were 
used, one that of Harmer and Finzi in which 
one ala of the thyroid cartilage was fenestrated 
and the other a modification of this method in 
which the lower border of the thyroid cartilage 
and the upper part of the cricoid ring were also 
removed. Doses of about 6,000 r were delivered 
in 168 hours with about 10 mg. of radium. The 
necessary intensity was obtained by placing the 
needles very close to the growth and in this 
way avoiding injury to the surrounding healthy 
tissues. Eighteen larynges of men and women 
were examined by anatomical dissection to get 
the average position of the radium needles with 
reference to the anatomical structures and in 
this way compute the dosage. In i case a male 
larynx was halved by J 7 iedian section, fenes- 
trated and the dose distribution determined 
directly by means of a small ionization chamber. 
The results of the two methods were in agree- 
ment. The uniform irradiation of the length of 
the vocal fold by a distribution of vertical 
needles is described. 

With the normal fenestration technique there 
is almost certainly inadequate irradiation of 
growths which involve the posterior part of the 
vocal folds. It is possible that this could be obvi- 
ated by the use of special unequally loaded 
needles . — Audrey G. Morgan. 

Howes, W. E., and Peatau, M., Carcinoma of 
the larynx; review of treatment and end re- 
sults of Brooklyn Cancer Institute. Arch. 
Ololaryug., Bug., 1944,-/0, 133“C3^* 


The most significant prognostic factor in any 
case of largyngeal carcinoma appears to be the 
exact site of origin of the lesion. The significance 
of this factor seems to be due to the fact that 
the supporting matrix beneath the rnucosal 
surface of the vocal cords is made up of a dense 
fibrous connective tissue with little or no lymph 
drainage while the supporting structure beneath 
the epithelium of the extrinsic larynx is that of 
a loose areolar tissue rich in a lymph supply. 
In most cases an epithelial new growth arising 
in or about the larynx is squamous cell carci- 
noma. It has been stated that histopathologic 
structure is of minor importance in determining 
the radiosensitivity of laryngeal carcinomas. It 
is therefore more the character of the frame- 
work and the richness of the lymph drainage 
which affect most the progress and spread of 
these neoplasms. As a corollary, the rapidity of 
growth, the manner of spread, the prognosis 
and the modality of treatment vary markedly 
with lesions which arise within a few milli- 
meters of each other. 

The cases of all patients (numbering 77) with 
laryngeal carcinoma who were admitted to the 
Brooklyn Cancer Institute from 1934 through 
1942 have been reviewed. 

Sex Incidence. Only 3 of the entire series of 
patients were females. The high incidence in 
males suggests some possible intrinsic etiologic' 
factor in testicular hormone. The increased 
prevalence of smoking among women has not, 
up to the present, altered the high proportion of 
cases of larynge.al and bronchial carcinoma in 
which the patients were of the male .sex. 

Age Itjcidence. The youngest patient in the 
series was thirty-eight years and the oldest 
eighty-one years of age. The average age for the 
whole group was 58.5 years. 

Syrnplornalology. The earliest symptom of 
laryngeal cancer is usually a "husky voice.” 
Ulceration limited to a vocal cord may not 
produce pain. 'J'he first indication of carcinoma 
arising in the extrinsic laryngeal structures may- 
be dysphagia. This is probaldy due to the carci- 
noma’s rapid permeation of the .surrounding 
lymphatics. Enlargement of cervical lymph 
nodes is common in patients who prc.sent them- 
.selves with a primary cancer arising in the 
vicinity of the vocal cord. 

In spite of the fact that the greater number 
of patients gave a history of hoarseness of less 
than one year, most of the lesions were far ad- 
vanced when first examined at the Brooklyn 
Cancer Institute. 



VoL. 56, Is'o. ; 


Abstracts of Roentgen and Radium Literature 


^75 


Classification. Carcinoma of the intrinsic 
larynx usually originates on the free edge of a 
vocal cord. It may occasionally arise on the 
ventricular bands or in the interarytenoid re- 
gion. It is usually of the squamous tj'pe. 

Carcinoma of the extrinsic larynx originates 
most frequently on the epiglottis, the aryepi- 
glottic folds or the arytenoids, within a piriform 
sinus or along the posterior laryngeal wall. 
This carcinoma is also usually squamous cell in 
tjqDe. It metastasizes early into the cervical 
lymph nodes. 

Treatment. When the carcinoma is localized, 
operation offers the greatest opportunity for 
cure. Lesions too advanced for excision are 
usually referred for radiation therapy. All pa- 
tients recei^'ing roentgen therapy at the Brook- 
lyn Cancer Institute have been given a modified 
Coutard tj-pe of repeated daib' doses. Fifty- 
four patients received this treatment. This 
number included those with intrinsic lesions 
too extensive for surgical management and 
practically all the patients with extrinsic le- 
sions inasmuch as these growths are not 
amenable to surgical treatment at any stage. 

Analysis of Results of Roentgen Treatment. 
Many of the patients were admitted in such an 
advanced state of disease that but small pal- 
liative doses of roentgen therapy were given in 
the hope of reducing edema or infection. There- 
fore, for the study of end results it was decided 
to subdivide these patients into two groups: 
(i) those who received 4,875 r or more to the 
tumor in one continuous cycle of not over seven 
weeks’ duration, and (2) those who received 
any dose of roentgen radiation up to 4,875 r, 
obviously not a carcinogenic dose. According to 
this postulate, 43 patients received a so-called 
therapeutic dose. Twenty-four of these 43 pa- 
tients are listed as having a neoplasm that arose 
in the extrinsic larynx and 19, one that arose 
in the intrinsic larynx. Ten, or 23.25 per cent, 
of the 43 patients who received a so-called 
carcinogenic dose of roentgen therapy are living 
to date . — Mary Frances Vastine. 

Ph.axeuf, Louis E. The management of uterine 
myomas: study based on icco consecutive 
personal cases and illustrating the technique 
of panhysterectomy. Stag., Gynec. csS Obst., 
Aug., 1944, 7p, 182-191. 

Uterine myomas are tumors made up of 
smooth muscle and connective tisue in varying 
proportions and enveloped by a definite capsule 
of condensed muscle tissue from which they de- 


rive part of their blood supply. The smaller 
tumors which are not producing symptoms (the 
chief of these being hemorrhage and pressure) 
require no treatment. For those whose symp- 
toms require treatment, two methods are avail- 
able — surgery and irradiation. The author pre- 
fers surgery over irradiation and discusses the 
surgical aspect of treatment in some detail. 
In his discussion of irradiation, he observes that 
radium is superior to roentgen rays because only 
one treatment is usually necessary. Also, in 
treatment with radium, the radioactive sub- 
stance is applied directly in the uterine canal 
so that the necessity of the rays traversing the 
abdominal wall in order to reach the uterus 
and ovaries is obviated. (He does not give the 
objections to the rays traversing the abdominal 
wall to reach the ovaries and uterus.) 

The commonly accepted dose of radium for 
uterine mjmmas varies between 1,500 and 2,400 
milligram-hours. 

It should be an inviolate rule that a diagnos- 
tic curettage to rule out a malignant neoplasm 
of the endometrium must precede either method 
of irradiation. Certain classes of tumors con- 
stitute definite contraindications to this form 
of therapy, viz., 

1. Tumors larger than a three months’ 
gestation. 

2. Rapidly growing tumors suggesting pro- 
gressive changes. 

3. Tumors producing pressure symptoms. 

4. Tumors associated with pelvic pain. 

5. Pedunculated tumors in which irradiation 
tends to increase necrosis. 

6. Tumors associated with adnexal pathol- 
ogy- 

7. Tumors associated with cachexia. 

8. Tumors in young women. 

9. Multiple submucous tumors. 

10. Tumors associated with pyometria. — 
Mary Frances V astine. 

Rashbau.m, i\Laurice, and McIxtosh, Har- 
riet C. Pelvic actinomycosis treated by sur- 
gery and roentgen ray, with recovery. Am. J. 

Obst. & Gynec., June, 1944, 4T-> 849 “S 54 - 

Actinomycotic infection of the internal geni- 
talia of the female is uncommon and recovery is 
rare. Eighty-five cases of actinomycosis of the 
female pelvic organs have thus far been re- 
ported, of whom only 7 have survived. The 
authors report an additional case apparently 
cured of this malignant disease. Of the 7 cured 
cases already reported, 5 were treated by 
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surgery and roentgen irradiation, i by surgery 
and potassium iodide, and i by surgery, potas- 
sium iodide, roentgen and radium irradiation. 

Sianmary of Case Report. 

1. The clinical picture presented by this pa- 
tient before operation was one of protracted, 
severe pelvic suppuration, with septic tempera- 
ture, severe secondary anemia, and emaciation. 
Posterior colpotomy was performed on four 
occasions for the drainage of pus collections in 
the pelvis, with only temporary benefit. 

2. Laparotomy was performed six and a half 
months after admission to the hospital, al- 
though the blood sedimentation rate was still 
very rapid. At operation, the findings resembled 
those commonly seen in cases of recurrent pelvic 
suppuration with tubo-ovarian abscesses. 

3. In spite of hysterectomy and bilateral 
salpingo-oophorectomy, followed by large doses 
of potassium iodide, there was prompt recur- 
rence in the abdomen. Roentgen treatment re- 
sulted in di.sappearance of the recurrences. 'I'he 
method employed, namely, surgery, followed by 
fractional roentgen treatment with high total 
dosage, is probably the most effective in the 
treatment of abdominal actinomycosis. 

4. Follow-\ip examination, five and ten years 
later, disclosed that the patient was well and 
there was no evidence of abdominal or pelvic 
disease. — Mary Frances V as tine. 


MISCEIXANEOUS 

Robkrts, G. L. Observations on radioluccncy 
as a significant physical property of the 
acrylic dental materials. Bril. J. Radio/., 
July, 1944, 77, 21S-220. 

Until comparatively recently vulcanite and 
metal have been the standard materials for 
making <lental .apjiliances. These were radio- 
p.-ujue. Hut recently dental juateriais of the 
methyl methacrylate type of plastics have been 
introduced for this purpose and their use ren- 
dered neecssarv by the withdrawal of ndtber as 
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the presence of fragments in the body the 
roentgenologist should make sure of not giving 
a false negative report by familiarizing himself 
with the naked eye appearance of these ma- 
terials and by questioning the patient’s dentist 
as to whether the dentures were made of acrylic 
material and whether they included any porce- 
lain teeth or metal bands which would show in 
the roentgenogram. 

The radioluccncy of this material is an ad- 
vantage when it is used for the making of splints 
in jaw fractures. The old materials obscured 
parts lying beneath them and had to be re- 
moved in making a roentgen examination, but 
these can be left in place and a clear image ob- 
tained. — Audrey G. Morgan. 

Hasti.xgs, \V. H. Localisation of foreign bodies 
by a radiometric method. Brit. J. Radiol., 
Oct., 1944, //, 316-318. 

A roentgen method for determining the depth 
of foreign bodies is described which is absolutely 
accurate, does not require fluoroscopic examina- 
tion and is quickly and easily carried out. 'fhe 
approximate localization of the foreign body is 
determined by a roentgenogram and a pin 
strapped to the surface of the skin above it. 
The tube is centered over the head of the pin, 
the focus of the tube being at a height of exactly 
30 inches (76 cm.) above the film which is 
placed beneath the part. Two exposures arc 
then made, one at a distance of i J inches on one 
side of the pin and the otlier inches on the 
other side, the total tube shift being 3 inches. 
These distances must be kept very accurately 
if the table of correction factors which is given 
is to be used. 

Two diagrams and a roentgenogram are given 
which illustrate the application of the method. 
Only a minimum amount of calculation is re- 
quired. — Audrey C. Morgan, 

Mkui.cr,, K. M., PnsqLfiRA, G. S., and Oro- 
WAV, M. A comparison of roentgenognuus 
with the pathology of cxjierimentai miliary 
pulmonary tuberculosis in the rablfit. Am. 
Rev. Tuberc., July, 1944, 50, 1-23. 

'fhoiacic roentgenograms are indi'-ju-nsablc 
in the study of pulntonary tuberculfjsis in maji, 
particularly in the nunima! stage of the di‘.ease 
and in the tJemonstration of ioion instability. 
Neverthclcs'-, the !j!nir.'Jti<jns of fhe roentgeru)- 
logic metiiod nm-r be understood, 'fhe chief 
tT/ncern to date ha'- been the tim'ciopjtient of 
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apparatus and roentgenographic technique to 
yield comparable roentgenograms demonstrat- 
ing the best film qualities. In order to circum- 
vent the interference by denser thoracic struc- 
tures, stereoroentgenogramsj oblique, lateral 
and lordotic positions, spot films, fluoroscopy, 
and planigraphy have been utilized. 

That tuberculous foci may exist in the lungs 
and not be visualized on satisfactory roentgeno- 
grams has not been appreciated generally. The 
authors have been unable to find reports in the 
literature of studies on man comparing chest 
roentgenograms with films of e.xcised, inflated 
lungs and with the necropsy findings. A com- 
parative study of the pathological findings and 
of roentgenograms of the thorax and of inflated 
excised lungs in experimentally produced 
miliary pulmonary tuberculosis in the rabbit is 
presented. Primary infection following inocula- 
tion with vinilent and non-virulent bovine 
tubercle bacilli and re-infection with virulent 
bacilli in animals previously vaccinated with 
non-virulent organisms were studied. 

The results revealed that the greatest num- 
bers of lesions, as well as their essential pathol- 
ogy, were demonstrated on microscopic study; 
and, otherwise, macroscopic examination, roent- 
genograms of excised and inflated lungs and, 
lastly, thoracic roentgenograms were capable 
of demonstrating the pathological findings to a 
lesser degree and in the sequence mentioned. 

By roentgen shadows alone, dense caseous, 
non-caseous, caseofibrotic and fibrotic areas 
could not be differentiated in the excised in- 
flated lungs. Compact deposits of calcium were 
clearly demonstrable in caseous foci, but with 
lesser deposits, no differentiation between 
caseous material and calcium was possible. 
Likewise, superimposition of lesions produced a 
density on the roentgenogram which gave a 
false idea as to their size and nature; moreover, 
compactness, rather than size, is the most im- 
portant factor governing the shadow character- 
istics. It seems that the compact portion of a 
lesion must be equal to the volume of a primary 
parenchymal lobule before a shadow will be 
cast on films of excised lungs. Actually, foci, 
when first observed in roentgenograms of the 
thorax are, in reality, considerably larger than 
the roentgen shadow would indicate because the 
loosely arranged peripheral inflammatory tissue 
is not radiopaque. 

The authors suggest that it would be better 
practice if interpretations of intrathoracic 
shadows observ^ed in chest roentgenograms were 


limited to descriptions of location, distribution 
and density. Pathologic interpretations, i.e., 
“fibrotic,” “caseous,” “productive,” “exu- 
dated,” etc., should be avoided.— 7o/u/ J?. 
Hmnm)]. 

Be.4ms, A.T., Free, A. H., and Leonards, J. R. 
Experimental hypoproteinemia and edema; 
studies of intestinal absorption and intestinal 
roentgenologic characteristics. Arch. hit. 
Med., May, 1944, yj, 397-402. 

Using adult, female, mongrel dogs the 
authors produced hypoproteinemia with edema 
in 5 of the dogs by plasmapheresis. This pro- 
cedure was repeated daily until the plasma pro- 
teins were depleted to a suitable level (2 to 3 
gm. per ico cu. cm.) and a definite edema 
could be demonstrated. The intestinal absorp- 
tion of galactose and amino-acetic acid was 
studied by means of improved tolerance tests. 
This was done by the oral administration of the 
test substance by a stomach tube followed by 
the determination of the concentration of the 
substance in the blood after definite intervals 
of time. The type of curve obtained is an indi- 
cator of the degree of intestinal absorption. 
Since the blood concentrations are also affected 
by the rate of metabolism this is given con- 
sideration in the method. The presence of 
hypoproteinemia and edema had no significant 
effect on the rate of intestinal absorption of 
galactose and aminoacetic acid in this experi- 
ment. 

Roentgenologic observations of the gastro- 
intestinal tract were made after the oral ad- 
ministration of barium sulfate. Gastric empty- 
ing and intestinal motility were not altered 
by h}’poproteinemia and edema. Some of the 
roentgenograms of the small intestine during 
edema showed moderate clumping of the 
barium and fragmentation. These phenomena 
were also noted in the studies on normal ani- 
mals, although they occurred less frequently . — 
7. 7. McCorL 

SiMEXDixGER, E. A. Thyroid function as a 
factor in gall-bladder disease and formation 
of gal! stones. Siirg., Gynec. & Obst., July, 
I944> 7P> 10-20. 

This study of gallbladder disease was under- 
taken to attack the problem as one of both a 
local and systemic nature, associated with a 
disease which affects the body function general- 
ly, namely, h}q)othyroidism. Numerous authors 
have shown that mild degrees of hjqDothyroid- 
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ism are frequently associated with gastrointesti- 
nal symptoms commonly seen in cholecystitis. 
J. W. Hinton reviewed 43 cases of h}q)othyroid- 
ism which presented the typical symptoms of 
peptic ulcer. Riegel, Ravdin, and Morrison 
noted that thyroid disorders are frequently as- 
sociated with gallbladder disease. 

It is of more than passing interest that all 
gallstones contain cholesterol. A high blood 
cholesterol level is found in both gallbladder 
disease and hypothyroidism. In fact, many 
authors believe that the blood cholesterol level 
is a more accurate index of thyroid function 
than the basal metabolic rate. Both hypothy- 
roidism and cholecystitis are much more com- 
mon in females and both diseases are associated 
with obesity. 

In the author’s clinic 36 per cent of patients 
with chronic gallbladder disease showed basal 
metabolic rates of —to per cent or below, and 
and an additional 40 per cent showed a basal 
metabolic rate from o to — 10 per cent. Only 24 
per cent showed a positive metabolic rate. The 
author believes that these figures show that 
there is a definite trend toward hypothyroidism 
in the patients with chronic gallbladder disease. 

Results oj Kxperiniculal Studies. 

I. A sustained elevation of the blood chole.s- 
terol occurred in thyroidectomi/ed dogs, ap- 
pearing al)out twenty-seven to thirty days 
following operation. 

1. prolonged high blood cholesterol level 
(two months or more) resulted in no increase 
in cholesterol output in the hepatic bile. 

3. The liepatic bile salt content and total 
biliary oxitput were somewhat low in these 
thyroidectomized animals as compared to the 
normal. 

4. G.allbladder bile aspirated from the gall- 
bladders of hypothyroid dogs showed a norma! 
bile salt and cholesterol content in spite of the 
f.ict that an elevated blood chole^itcrf)! existed. 


5. Gallbladder walls in hypothyroid dogs 
were studied microscopically and clinically for 
cholesterol deposit within them and no sig- 
nificant difference from the normal was found. 

6. When the abdomens of the hypothyroid 
animals were first opened, the gallbladders of 
almost all the hypothyroid animals were greatly 
distended and contained much thick brown 
precipitate. 

7. Several dogs were thyroidectomized and 
cholecystograms were made. The gallbladders 
of the experimental animals either failed to 
visualize, or, after visualization, showed a pro- 
longed emptying time as compared to the 
normal. 

Conclusions. 

1. The hypothyroid state does materially af- 
fect gallbladder function. The large quantity 
of debris and concretions found, plus the roent- 
gen findings, indicate that a marked degree of 
stasis takes place within the gallbladder. 

2. Apparently a high blood cholesterol, as 
indicated by the hypothyroid state, does not 
result in an increase in the cholesterol content 
of the hepatic bile, nor does it result in a de- 
posit of cholesterol within the gallbladder walls. 

3. Obviously, infection plays a major part in 
the production of cholecystitis and chole- 
lithiasis. However, any constitutional disease 
which impairs gallbladder function would cer- 
tainly render the organ more liable to bacterial 
invasion and would be a factor to consider in 
the ultimate production of chronic cholecystitis. 

4. Heavy precipitate and pigment concre- 
tions as seen in these hypothyroid dogs might 
easily be nidi about which stones might form 
if infection were superimposed upon the condi- 
tion already present. In view of this, the 
hypothyroid state merits consideration as a 
contributing cause of cholecystitis and chole- 
lithiasis and should be borne in mind when 
these patients are seen.- Mary Frances I 'astinc. 
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OPTOCHIASMATIC ARACHNOIDITIS^^ 
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/^HIASMAL inflammatory lesions pro- 
duce a syndrome that is similar to that 
produced by a tumor in the region of the 
optic chiasm. If suspected, the lesions can 
be recognized readily by abnormal changes 
in the cisternae chiasmatis and inter- 
peduncularis after the procedure of air 
encephalography. Yet, in 1943, Ryan-” 
wrote, “there are still too few ophthalmol- 
ogists who recognize the importance of the 
disease, its dire consequences to vision if not 
diagnosed or suspected, and the excellent 
results that may be obtained by surgical 
intervention.” Ryan-” and Lillie’” have 
stressed the importance of encephalog- 
raphy in making the diagnosis. Although 
it is well known that the chiasmal region 
may be involved in generalized arach- 
noiditis and basal gummatous meningitis, 
radiologic literature contains very little 
concerning optochiasmatic arachnoiditis, 
otherwise described as “chronic cisternal 
arachnoiditis,” “chronic local arachnoidi- 
tis,” and “chronic circumscribed arach- 
noiditis of the optic chiasm.” 

In 1893 Quincke’® presented generalized 
arachnoiditis as an entity. A few years 
later (1898) Schlesinger- described local- 
ized arachnoiditis. Spiller, Musser and 

* From the Department of Radioiocy of the Hospital oT the Ur 
Joint Meeting of tne .American Roentgen Ray Society and the Radio 


Martin-® in 1903 reported complete cure 
after operation on a case with a localized 
spinal arachnoid cyst. In 1929 Balado and 
Satanowsky’ reported a case of opto- 
chiasmatic araclinoiditis as a surgical 
entity, with improvement following opera- 
tion. Holmes’® presented 2 cases the same 
year. In 1937, thirty-seven per cent of 129 
reported cases had shown improvement 
following operation.® Others sliowed no 
further progression of signs and symptoms. 
Improvement is less likely in those cases 
with extensive optic atrophy or intrinsic 
involvement of the optic nerves by tlic 
disease process. 

No single cause has been ascribed to 
optochiasmatic arachnoiditis. Trauma’-’®-’’* 
and infection of the meninges and brain by 
syphilis,®-®” mastoiditis,® sinusitis,”-®’ petro- 
sitis,-’ and chronic rhinopharyngitis® have 
been described as etiologic factors. 
Bourgeois, ei a/.,^ believe it may be a sequel 
of encephalitis, multiple sclerosis, or tuber- 
culosis. It has been described coexisting 
with Leber’s disease’” and hydatid cyst.’® 
In many cases the etiology is never deter- 
mined. Lillie” believes the nonspecific type 
described by him to be purely inflammatory 
in nature, chronic in form, with its portal of 

i;vc.-^;ty of Penn<;ylv-;m;a, P.hjh.icrp'iJa, Pa.^Prrc.-.irS I-eforc •‘■c 

logical ixKicty of No'th -Ammicr., Chicago, IlL, Scr:. 1 5 ^ 4 . 
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entry perhaps through the cribriform plate 
in the anterior fossa. 

At operation the arachnoid is thickened, 
grayish, and opalescent instead of trans- 
parent.“ The cisterria chiasmatis may or 
may not be distended with cerebrospinal 
fluid. There may be single or multiple 
arachnoid cysts- and the optic nerves and 
chiasm appear atrophic and are usually 
enmeshed in adhesions.--’-' Bollack, David 
and Puech- also described calcareous arach- 
noid plaques and increased vascularit)' 
with venous distention (Fig. i). The ad- 
hesions fix the chiasm and nerves to the 
base of skull, dura, diaphragm of the 
hypophysis, adjacent nerves and, more 
important, adjacent vessels, some of which 
are pulsating arteries. 

Lillie^® divides the prechiasmal and 
chiasmal inflammatory lesions, which pro- 
duce a syndrome suggestive of tumor, into 
two groups: (i) basal gummatous menin- 
gitis and (2) chronic local arachnoiditis. 
The former is more easily diagnosed with 
the aid of blood serology and spinal fluid 
studies which are usually negative in 
chronic local arachnoiditis. However, the 
clinical diagnosis of chronic local arach- 
noiditis is difiicult and for this reason the 
role of the roentgenologist is an important 
one. The patient usually complains only of 
loss of vision in one or both eyes and head- 
ache which is not characteristic but fre- 
quently is bifrontal.-® Rarely there may be 
signs of pituitar}' involvement or paralysis 
of adjacent cranial ner^’-es. 

Ophthalmoscopically the fundi may be 
normal-® but more often there is optic nerve 
atrophy. Ten per cent of these patients 
have choked disks.- One of our cases and 2 
of Hausman’s had choked disks without a 
significant increase in intracranial pres- 
sure.® Any type of visual field defect or 
defects may occur in one or both eyes.®® 
Central scotoma, concentric contraction, 
and temporal loss are the most common 
observations.® 

Bollack, David and Puech® classify the 
purely ocular symptomatic forms into three 
groups: (i) the syndrome of axial neuritis 
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(25 per cent); (2) the syndrome of simple 
atrophy (13 per cent); (3) the chiasmal 
syndrome (15 per cent). The remaining 
4/ per cent have at}'pical ocular lesions or 
involvement of adjacent structures of the 
brain. The chiasmal syndrome alone, i.e. 
primary optic atrophy with bitemporal 
field defects, may, according to Hausman,® 
be produced by: (i) suprasellar cysts or 
tumors; (2) tumor, syphilis^® and hemor- 
rhage into the pituitary body; (3) parasellar 
lesions such as chronic cisternal arach- 
noiditis, aneurysms, tumors of the optic 
chiasm, optic nerve, olfactory groove or 
sphenoid ridge, trauma of the chiasm, 
ox}-cephaly, and heredodegeneration (Le- 
ber’s disease). Other entities to be ruled 
out include third ventricle and posterior 
fossa tumors,®® multiple sclerosis, neuro- 
myelitis optica, encephalitis, retrobulbar 
neurhis, toxic amblyopia, and syphilitic 
optic atrophy without arachnoiditis. 

The patient in the past usually has been 
referred to the roentgenologist by the 
ophthalmologist, neurologist, or neuro- 
surgeon to demonstrate evidence of a 
brain tumor. Conventional roentgenograms 
of the skull and optic canals of patients who 
do not have brain tumors or increased in- 
tracranial pressure, but who do have ocular 
signs or symptoms of optochiasmatic arach- 
noiditis usually show nothing abnormal. 
There may be evidence of sinusitis which 
can be significant etiologically.®’ 

If the conventional roentgen examination 
shows nothing abnormal in such patients, 
it is important for the roentgenologist to 
emphasize the possibilities of air encepha- 
lography. Lillie^® has reported 3 cases in 
which the correct pathologic process was 
predicted after air encephalography. We 
have observed the conditions several times, 
our first proved case being in October, 1 935. 

Before discussing the encephalographic 
changes in the region of the diseased optic 
chiasm, we shall re^new the normal appear- 
ance of this region. The arachnoid and pia 
mater membranes covering the spinal cord, 
the brain, the hypophysis and the intra- 
cranial nerves are generally in close ap- 
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Fig. 2, /I, B, C and D. Encephalogram illustrating appearance of the cisternac chiasmatis, interpeduncularis 
and pontis in the erect lateral position (//), in the horizontal lateral position {B), and in the prone {C) and 
supine (7J) positions. In illustrations (/f) and (D) the cisternae shadows around the hypophyses arc seen 
better than in (/I) and (C). 


position with the dura mater except over 
tlic cerebral sulci and the cisternae at the 
liase of the brain. The cisternac are formed 
by a wide separation of the arachnoid and 
pia mater. Enccphalographic procedures 
may outline the cisternac magna, chias- 
matis, inter|>cduncularis, pontis, lamina 
tcrminalis, ambiens, fossae of Syh'ius, and 
the corpora callosi. 

In this presentation we are concerned 
most with the chiasmatis, interpcduncu- 
laris, and pontis. In the so-called normal 
cnccphaloyram tlierc is some variation in 
tile '^i'/c and siiape of these cisternac dc- 
penddng largely upon the po'^ition of the 
optic chia'-'nu the neighboring structures 
ti’.hi the conformation rjf the base of the 


skull and the position in which the roent- 
genograms arc made. For instance, if the 
lateral roentgenograms are made in the 
erect posture, one may sec the shadows of 
the basal cisternae around the hypophysis 
and their contained structures, whereas if 
the roentgenograms are made with a 
vertical beam in the horizontal posture the 
contained structures in the cisterna chias- 
matis may be entirely or incompletely 
obscured (Fig. 2B). If one u.ses a horizontal 
beam to make lateral roentgenograms of the 
head %vith the patient lying first on the 
abdomen and then on tlic hack, one ob- 
serves that the air in the cisternae around 
the hypophy.ses changes position witii 
change in posture and oftentimes jirovides 



VoL. 56, No. 3 


Optochiasmatic Arachnoiditis 


283 


an opportunity for obtaining additional 
information to that secured in the erect 
roentgenograms (Fig. 2, C and D). 

Most of the cisterna chiasmatis lies 
between the diverging optic nerves. It 
extends laterally as far as the carotid 
arteries, communicating ventrally with the 


cerebral artery may be outlined in the 
superior portion of the cisterna chiasmatis 
(Fig. 4). Beneath and posterior to the 
anterior communicating artery, about i 
cm. above the sella turcica is a 3-4 mm. 
ovoid shadow representing the optic 
chiasm. The position of the optic chiasm is 




Fig. 3, A, B, C and D. Schematic drawing of the basal cisternae {A), including the cisternae chiasmatis 

( 5 ), interpeduncularis (C), and pontis (Z)). 


hypophyseal subarachnoid space and with quite variable. Schaeffer-’^ states that in his 
the cisterna interpeduncularis posteriorly study 5 per cent were located anteriorly on 
beneath the optic chiasm (Fig. 3). That the chiasmatic sulcus, the remaining por- 
portion of the cistern anterior to the chiasm tion resting upon the diaphragma sellae. 
is usually visualized, while the lateral ex- Twelve per cent were whoUy located over 
tensions around the optic nerves are less the diaphragma sellae, while in 79 pcr cent 
frequently seen.® The anterior communi- the optic chiasm was almost completely 
eating artery and occasionally the middle over the diaphragma sellae, a small portion 
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Fig. 4. The shadows of the anterior communicating 
artery can he seen at (/^), the posterior cerebral 
artery at (B), the superior cerebellar at (C), and 
the mammillary bodies at (D). 

projecting on to the dorsum sellae. In 4 
per cent, the chiasm was located on and 
posterior to the dorsum sellae. The optic 
nerves can be seen extending obliquely 
downward and forward across the cis- 
terna (Fig. 5). The infundibulum of the 
hypophysis is more posterior, running at a 
sharper angle forward and downward to 
the diaphragma sella (Fig. 6). .Above the 
diaphragrna sella the chiasmatis com- 
municates with the cisterna interpeduncu- 
laris. 



?. 'Ill" srindon-- 'if the optic cni;’.'';'.! imdi ncrvc'i 
c«n !y: •JTcri .tt s'-'/o Th*: liri'il.tr :irui {W-tcHor 
ft'rcl.'r.'i! lirtTnc*; arc r-cen a? (B;- and (C}, rc~ 
■‘tV'Ct'o, cii- . 


In the lateral view, the cisterna in- 
terpeduncularis is limited anteriorly by the 
infundibulum, optic chiasm, and tuber 
cinereum. The posterior border is formed 
by the pons, and the cerebral peduncles 



Fig. 6. A case of basal arachnoiditis in which the 
thickened arachnoid accentuates the outline of the 
infundibulum. 



Mg. 7. Sliadows which may rcjiresent the oculo- 
motor nerves or vascular structures can fie seen 
at (//) and (B). 


limit the cisterna above and somewhat 
posteriorly. .A portion of the diaphragma 
sellae, the dorsum sellae, and the cisterna 
pontis limit the intctqieduncularis below. 
.Anteriorly and below the peduncles, the 
corjiora mammillaria project into the 
cisterna. 'bhis shadow is round and d ~-5 
mm. in diameter. 'Fhe tuber cinereum is 



VoL. ^6, Ko 


Optochiasmatic Arachnoiditis 


seen as a straight line slanting down from 
the corpora mammillaria to the optic 
chiasm (Fig. 4). The oculomotor nerves run 
in the lateral walls of the cistern and oc- 
casionally may be seen running forward 
and slightly downward across the cistern, 
disappearing behind the sella (Fig. 7). In 
the posterior portion of the cistern the 
posterior cerebral arteries may also be 
visualized as they branch from the basilar. 
Beneath this the superior cerebellar arteries 
can be seen (Fig. 4). 

Beneath and in direct communication 
with the cisterna interpeduncularis the 
cisterna pontis is bounded by die dorsum 
sellae and pons (Fig. 3). The most readily 
visible structure within It is the basilar 
artery (Fig. 8). The trigeminal, abducens, 
facial, and acoustic nerves cross the 
cisterna but are not readily visible. 

One cannot be dogmatic in his interpreta- 
tion of the structures seen in the above 
described cisternae, for there are several 
shadows, often visible, which have not been 
included in classical descriptions of the 
structures seen in these cisternae after 
encephalography. The internal carotid ar- 
tery is often described when calcified but 
is otherwise not mentioned. In the “nor- 
mal” encephalogram there is occasionally 
a curvilinear shadow posterior to and 
merging with die dorsum sellae (Fig. 9^^). 



Fig. S. The shadow’ of the basilar artery is well visual- 
ized at {A) and the posterior cerebral artery at 
( 5 ). 
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This shadow cannot be seen on the plain 
roentgenograms (Fig. ^B) but comparison 
with an arteriogram in the same patients 



Fig. 9, A, B and C. The shadow' of the in- 
ternal carotid can be seen in the en- 
cephalogram {A). It is not visible in the 
plain roentgenogram (B). The arterio- 
gram (C) verifies its position in relation 
to the sella. 

(Fig. 9C) lead us to believe the shadow is 
the'^internal carotid artery which ascends 
towards the posterior clinoid processes, 
curves forward before reaching them, 
pierces the external laj'er of the dura mater, 
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and enters the outer wall of the cavernous 
sinus. It continues forward in the sinus as 
far as the anterior clinoid processes nda 
tuberculum sella. At that point it bends 
upward through the inner layer of the dura. 
It then passes backward forming a U-shaped 



10, .•/, B .'irid C. The intcrn.Ti carotid i,s 
we!! visualized in lyl) and (B). . 4 n ar- 
teriogram (C) verifies the I'josirion of the 
shadow seen in (/i). 

curve, “le sipiton carotidien,” and pierces 
tlic arachnoid to divide into its terminal 
branches, the anterior and middle cerebral 
arteries. Examination of normal encephalo- 
grams reveals an undescribed shadow 
ascending obliquely across the cisternac 
chiasmatis and intcrpcduncularis (Fig. 10). 
An artenogram performed on one of these 
patients (i''ig. icC) reveals this shadow to 


be coincident with the upper arm of “Je 
siphon carotidien” or U-shaped curve of 
the internal carotid artery. This shadow 
may be confused with the infundibulum 
(Fig. 6 ) but is more anterior and much 
larger. Less often it may be confused with 
the optic chiasm and nerves. One must 
also distinguish it from adhesions such as 
will be described below in cases of opto- 
chiasmatic arachnoiditis. 

The encephalographic findings in opto- 
chiasmatic arachnoiditis are rather typical, 
if the cerebrospinal system is well drained 
of fluid and replaced with air through the 
lumbar route. When the cisternal route is 
employed the basal cisternae are not seen 
well in the encephalogram. The shadows of 
the cisternae chiasmatis and interpeduncu- 
laris can be readily demonstrated in most 
individuals who have no symptoms refer- 
able to that region. In the presence of 
optochiasmatic arachnoiditis the clear air 
shadows of the cisterna chiasmatis, oc- 
casionally the cisternae intcrpcduncularis 
and pontis, are absent, deformed or en- 
croached upon, and the structures usually 
seen within the cisternae cannot be identi- 
fied. The neuroroentgenologist is likely to 
describe the appearance as due to a tumor. 
There is ample justification for such a 
diagnosis because, for the most part, we 
have not suspected that localized areas 
of araclinoiditis were likely to occur there 
and were capable of producing a syndrome 
similar to that produced by a tumor. We 
now know that such an appearance may be 
produced by a localized chiasmal arach- 
noiditis, and should be considered always 
in arriving at the final diagnosis. 

REl'ORT or CA.SES 

Only significant findings are included in 
the following case summaries. 

Cask 1. 'J'he patient was a single, white male, 
aged twenty, dental laboratory worker, admit- 
ted September 25, 1935, '’'Ah a chief complaint 
of kiss of vision for eight months. Past history 
rcs'calcd occupational exposure to small amount 
of nitric acid, lead, zinc, gold, silver, and ace- 
tone. Mis present illness began one year previ- 
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ous to admission ^vitll diarrhea of three months’ 
duration, wliich was followed by an attack of 
chills and slight fever, diagnosed “influenza” 
and sinusitis. Six days later he developed gen- 
eralized shaking and numbness lasting one 


along the optic nerves and extending over the 
anterior surface of the chiasm. These were care- 
fully separated giving a good exposure of the en- 
tire region which contained no evidence of a 
mass lesion. The optic nerves and internal carot- 
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Fig. II. Case i. Visual fields showing bitemporal hemianopsia and contraction of the nasal fields. 


month, at the end of which he lost the vision of 
his right eye. One montli later he suffered an 
attack of numbness of his lower legs lasting two 
weeks and the vision of his left eye slowly de- 
creased. 

Physical examination revealed the liver and 
spleen to be palpable with deep inspiration. 
There was bilateral loss of vision, his visual 
acuity being 1/60 in the right eye and 6/60 in 
tile left. Bilateral optic atrophy with contrac- 
tion of the nasal fields and bitemporal hemi- 
anopsia (Fig. ii). and hyperesthesia of the 
third portion of right trigeminal nerve were also 
noted. 

Laboratory studies including the blood Was- 
sermann and spinal fluid were negative. Sinus 
roentgenograms showed mucous membrane 
diickening, most marked in the ethmoids. An 
air encephalogram revealed lack of visualization 
of tlie cisterna chiasmatis, the left ventricle was 
slightly larger than the right, and the cortical 
markings of the left cerebral hemisphere, were 
less prominent than those on the right (Fig. 12). 

A right transfrontal craniotomy was subse- 
quently performed on October 15, 1935, and a 
number of firm arachnoid adhesions were found 


id arteries were in unusually close contact. 

On July 22, 1936, the patient’s visual acuity 
and visual fields remained about the same or 
very slightly better. He was advised to enter the 
hospital for an encephalogram and possibly an- 



Fig. 12. Case 1. The cisterna chiasmatis and upper 
portion of the cisterna interpeduncularis are ob- 
scured. 
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other operation. His vision changed little during 
the next few years. He returned again January 
19, 1944, because his Selective Service Board 
would not believe he was blind and was about to 
induct him into the Army. He was last seen 
June 21, 1944, stating he had become com- 
pletely blind four days before. He was ex- 
tremely tense and nervous. Neurological ex- 
amination was completely negative, although 
he had noted occasional difficulty starting his 


contact with the carotid arteries, suggesting 
a possible mechanism for some of the optic 
nerve changes. 

Case ii. The patient was a white male avia- 
tor, aged forty, married, admitted on March 9, 
1940, complaining of loss of visual acuity for 
one and a half years. Eighteen months before 
admission he noticed dimness of vision in his 
left eye which cleared after several months’ 
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Fig. 13, /I and B. Case 11. There is a cccocentral scotoma in the left eye (//), 
and bilateral central scotoma {U). 


urinary stream. He was referred to the eye serv- 
ice as a possible multiple sclerosis. 

Commctit. In this patient the cisterna 
chiasmatis is encroached upon above the 
chiasm and the superior portion of the 
cisterna interj 3 eduncularis is also distorted 
(Fig. 12). Lillie’s cases usually had com- 
pensatory subarachnoid channels in the 
frontal and occipital poles and the path- 
ways around the islands of Reil were en- 
larged. It does not seem likely that the 
slight asymmetry of ventricles and cortical 
markings noted in this patient arc related 
to the chiasmal lesion. Worthy of further 
note is the observation that the optic nerves 
were bound down by adliesions in close 


rest. A few months later dimness returned in the 
left eye and soon after in the right eye. Tlircc 
months before admission he noticed increased 
prominence of his right eye. 

Physical examination revealed widening of 
the right palpebral fissure with exophthalmos 
on the right and bilateral loss of vision. Visual 
acuity in the right eye was 1/60 and in the left 
eye 6/60. The right disk was ])alc with a blurred 
margin. 7 "he optic cup was filled with connec- 
tive tissue, and several perivascular sheaths 
were present. 'Fhc left disk was similar but less 
marked. 7 'bere were bilateral central scotomata 
and also a cccocentral one on the left, but the 
peripiiera! fields were only slightly contracted 
(Fig, ij, j-I and /i), 

Hibor.atory' studies and roentgenograms of 
skull, orbits, and sinuses were negative. 
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FiG. 14.,/JyB and C. Case ii. The left lateral 
encephalogram (y/) demonstrates cis- 
ternal adhesions, while on the right (5) 
there is a generalized obscuring of the 
cisternae. In (C) there is a variation in 
the size and number of cortical path- 
wavs. 


An air encephalogram revealed the ventricu- 
lar system to be slightly enlarged. The cortical 
pathw'ays in the frontal and parietal regions 
were increased in prominence, and in the region 
of the vertex there was an absence of pathways 
which was believed due to incomplete drainage 
or arachnoiditis. The shadows of the cisternal 
chiasmatis and interpeduncularis were defi- 
nitely abnormal (Fig. 14, yf and B) 

A right transfrontal craniotomy was per- 
formed on March 11, 1940, revealing the optic 
nerves enmeshed in unusually thick and tough 


adhesions which could not be separated by dis- 
section, but had to be cut with scissors. The op- 
tic nerves were thin, yellowish, and somewhat 
atrophic. The sella was entirely normal. The 
pituitary gland was not enlarged, and an excel- 
lent view of the pituitary stalk was obtained. 
Except for the presence of the marked adhe- 
sions, this region was entirely negative. Re- 
moval of the roof of the right orbit revealed no 
intraorbital tumor. 

Re-examination January 15, 1941, revealed 
the patient’s vision to be about the same with- 
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out improvement or sight loss. His visual acuity 
was 1/70 in the right eye and 20/70 in the left 
eye uncorrected. 

Comment. Occasionally the roentgenolo- 
gist may note that one side of the cisterna 
appears more extensively involved. In the 


noting whether or not it has been removed 
from the spinal subarachnoid spaces and 
basal cisternae. 

Case hi. This thirty-six year old white male 
was first seen in the eye clinic on June 13, 1944, 
complaining of visual loss for three months. 



luG. 15. Case in. This shows bilateral central scotomata. 


above case the cisternae chiasmatis and 
interpcduncularis appear to be obscured 
more on the left, but clinically there was 
less involvement on this side. 'The differ- 
ence may be explained by a pathological 
difference in the lesion on the two sides. 
On the left side numerous band-like struc- 
tures can lie seen crossing the cisternae, 
some of which may represent adhesions, 
tiic appearance is similar to that illustrated 
in Mgure i/i. On the right there is a more 
uniform obscuring of the cisternae which 
may be due to a diffuse thickening ot the 
arachnoid with or without cystic changes. 
'The cisterna ponris is also obscured (lug 
S4, . / and H). 

The>-c changes v,-cre at first not ohscrvc.'i 
l>v a iunior member o‘ the staff, further 


iiiu* 


.a run 


■he neccssitv of suspecting the 


^yndronu: Ui patients 
nerve involvement. 
‘du'jul-J al’ '"1 make ccr 
a.leOuatc clrninavc ot 


\urh siyns f>f optic 
The rf ten t gcnologist 
tain there has been 
rlie ‘-pi.naf fiuu! by 


Visual acuity at that time was 6/15 O. D. and 
1/150 O. .S., with correction. The left optic 
nerve was atrophic and the right blurred and 
very slightly elevated. Visual fields showed 
large central scotomata in the left and a very 
small one in the right which were not locali'/ed 

(Fig. 15). 

Fie was admitted to the eye ward on June 2H, 
1944, because his visual loss was progressive, 
••^t this time his vision was 6/60 O. D, and 3/if^o 
O. S. 'I'herc was increased edema of the right 
nerve head, overfilling of the veins, and small 
hemorrhages near the disk, as well as atrojjhy 
of the left optic nerve (Ffister Kennedy syn- 
drome), ^’isual fields now, in addition to the 
central scfjrfnnnta, showed a superior (|uad- 
ranopsia which •ivas incongnious, Fxcept for a 
partial anosmia, physical examination was 
negative. 

Roentgcnogrnphic studies revealed a suspi- 
ciotis ttfOfh in the left maxillary rcuion. Negative 
Studies included a .no-e .and throat eam'-ulration, 
chest, skull, and sijtus roenreetuniraJiis, Idood 
ron-nt, urine, terohigy, roufirte avclurinatiojK, 
and ipifKil fluid. A pneiite.o-enrephalfjgran! 
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revealed lack of filling of the chiasmal subarach- 
noid cistern. The clinical diagnosis was a lesion 
in the left optic tract just behind the chiasm. 

On September 26, 1944, he complained of 
continued loss of vision. His visual acuity was 
3/1 20 O. D. and i/i 20 O. S. The left optic nerve 
was still pale and the right one continued to 
show choking. There was pallor of the temporal 
portion of the right nerve head. Visual fields 
showed the large central scotomata with a bi- 
nasal color cut. 

A craniotomy on October 4, 1944, revealed 
both optic nerves w-ere ven* definitely bound 
down to the sella by solid adhesions of grayish, 
thickened arachnoid. The adhesions were care- 
fully cleaned away and a small fragment was 
taken for study. 

Eight days, postoperative, his ocular status 
was believed to be worse. How much of this was 
functional and due to operative edema re- 
mained to be seen. Three weeks postoperative 
there was slight but definite improvement. 

Co 7 nment. In this case the air shadow 
normally seen above the optic chiasm is 
obscured. Here also, as in the second case, 
the adhesions themselves can be seen as 
faint linear strands extending across the 
cisternae interpeduncularis and chiasmatis, 
obscuring the cisternae and the structures 
within them (Fig. 16). 

Cas'e IV . This was the third admission, De- 



Fig. 16. Case in. .Arachnoiditis obscuring the cis- 
tenae chiasmatis and interpeduncul.aris. 

cember 3, 194I, of a forty-seven year old white 
mill-hand, complaining of “crossed eyes” and 
poor vision for three years. His past history 
revealed a head injur}' involving transitory loss 
of consciousness at the age of ten. Four years 
before this admission (1937), he began to notice 
a progressive diminution in his sense of smell 
and shooting pains appeared in various parts of 
his body. The following year his eyes began to 
cross and his vision became blurred. His doctor 
also told him he had a right facial paralysis. 
Two years ago a doctor took roentgenograms 
and told him he had a “tumor pressing the optic 
nerves.” Soon after, he entered this hospital 
(March 28, 1940) where loss of olfactory sense, 


Left Eye 


UNTVIRimf OF nNSSYLVASIA HOSPITAL 
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Right Eye 



Fig. 17. Case iv. This shows a bilateral hemianopsia with contraction ot the nght nasal field. 
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Fig. 18, Case iv. Poor visualization of the cisternae 
chiasmatis and interpeduncularis due to basal 
j arachnoiditis. 


abducens nerve paralysis, dilated fixed pupils, 
and bilateral primary optic atrophy, worse on 
the right, were noted. His vision was 6/60 O. S. 
but he was able only to count fingers at i foot 

I i'ith the right (Fig. 17). Subsequent significant 
Judies: blood Wassermann weakly positive and 
)egative, cerebrospinal fluid Wassermann me- 
dium positive on two occasions. Head roent- 
genograms revealed a nasopharyngeal tumor 
which on biopsy was lymphoid hyperplasia. 
Luetic therapy was begun on April 5, 194c, and 
he was discharged temporarily. 

On Februar)' ir, 1941, he was readmitted. 
Although he had improved generally under luet- 
ic therapy, he had developed a slight stagger 
when walking and his vision had become pro- 
gressively worse. At this time he had light per- 
ception only in the right eye and a left tem- 
j>orai hemianopsia. His .spinal fluid Wasser- 
mann was more positive and the gold curve 
4444444410. An encephalogram revealed bi- 
lateral cortical atrophy and poor visualization 
of the cisternae interpeduncularis and chi.asma- 
tis, possibly due to basal arachnoiditis (Fig. 18). 

He w.is last admitted December 3, 1941, with 
a diagnosis of chiasmal arachnoiditis. A craniot- 
omy was performed on December 5, J 94 ** 
bluish mass (large vein) was- first noted near the 
lateral side of the right optic nerve which on 
ncciihng contained only blood. 7 ’he chiasm was 
then expo.scii and m.iny fine adhesions between 
tlic optic r.eiwcs and dura were cut .so that rhe 
chiasm was freed. 

Kc-examination on .April ta, 1942, revealed 
he could see hand move.mcnt- oniyjn the right 
eye wit.h corrccri'Ui, and in the left eye visual 
actJ!?v O/VV. His inipils .and fundi were tin- 


changed. On November 22, 1943, he was again 
seen and his visual acuity, fundi, and fields 
were unchanged. 

Comment. We have included this case as 
an illustration of a chiasmal arachnoiditis 
with specific etiology, namely syphilis. Ten 
per cent of Bollack’s cases had positive 
blood and/or spinal fluid Wassermann 
reactions.^ The clinician and roentgenolo- 
gist must be cognizant of this possibility 
when examining syphilitics with eye symp- 
toms. Hausman^ has emphasized that 
visual fleld defects and optic atrophy in 
syphilitic patients do not, in the absence of 
other neurologic signs, necessarily denote 
tabes. In his opinion, syphilitic basilar 
meningitis is much more frequent than 
generally supposed. The roentgenologist 
may in the future contribute much to the 
proof or disproof of this belief (Fig. 18). 

Case v. This was a forty-one year old woman 
complaining of failing vision for four years. Her 
past histor)' revealed pneumonia in childhood, 
rheumatic fever at seventeen, an appendectomy 
four years before, and radium implantation for 
uterine fibroids four months before. 

Four years before admission on November 5, 
1941, the vision in her left eye began to fail and 
progressed to light perception only. 7 'he vision 
in the right eye began to fail four months prior 
to admission. Significant physical findings w'cre 
limited to the eyes. 7 'here was light perception 
only in the left eye and 6/30 vision in the right 
eye with only slight contraction of the field. 'J’hc 
light reflex on the right was absent but the con- 
sensual reflex was present. 7 ’he left optic disk 
was atrophic, and the temporal half of the right 
disk .'flight ly pule. 

An encephalogram was intciqjreted arach- 
noiditi.s, cortical atrophy, and a possible mass 
lesion in the chiasmal region (Fig. 19, /'/and U). 

On the third day of admission a small .supra- 
sellar meningioma involving the sella turcica 
and springing from the left olfactory groove 
w’.as incompletely rcmov'cd because of its prox- 
imity to rile carotid arteries. 77 ic right optic 
nerve w'a?; freed from its involv'cmcnt by the 
tumor. 

She was re-exartiined .March t8, /942, as an 
out-patient. 7 'hcre was little visiorj in the IcU 
eye, the vision in her right w-as improved to 
and the visual field wa?. full. 
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Comment. This patient is a good example 
of the occasional tumor case in which it is 
not only difficult to differentiate between 
tumor and arachnoiditis before but also 
after encephalography. If the sella turcica 
is enlarged or eroded, one should im- 
mediately suspect a tumor. In this instance 
a rather large shadow in the region of the 


arachnoiditis with poor visualization of the 
basal cisternae and subarachnoid pathways 
over one or both hemispheres. Usually there 
is also some degree of hydrocephalus. 

Case vi. The patient was a twenty-two year 
old girl^ whose only symptom was attacks of 
Jacksonian -con\mlsions involving the right side 
of the body for one year. Physical examination 



Fig. 19, and B. Case v. Distortion of the cisterna chiasmatis by a suprasellar menin- 
gioma (yf)j with concomitant arachnoiditis and cortical atrophy ( 5 ). 


optic chiasm was noted and the correct 
diagnosis was made (Fig. 19/^. 

This case, as well as the second, il- 
lustrates the necessity of evaluating care- 
fully the structures in the region of the 
cisterna chiasmatis. Another interesting 
feature is that the tumor was small enough 
not to block the midline and lateral sub- 
arachnoid pathways. 

We do not wish to convey the impression 
that every distortion of the encephalo- 
graphic appearance of the cisternae in the 
region of the optic chiasm is necessarily 
pathognomonic of a disease or tumor in- 
volving the optic nerves or tracts or the 
adjacent structures. We do wish to em- 
phasize the importance of recognizing the 
normal pattern and its normal variants. 

There is another group of patients 
usually referred to the roentgenologist for 
encephalography because of Jacksonian 
epilepsy. These patients have no eye signs 
or symptoms but the appearance of the air 
study is suggestive of generalized or basal 


revealed infected tonsils, slight deviation of the 
tongue to the right upon protrusion, slight 
ptosis of the right eyelid, and greater activity of 
the tendon reflexes on the right side. There were 
no eye signs or symptoms. An encephalogram 
was done revealing moderate dilatation of the 
ventricular system and almost complete lack of 
filling of the subarachnoid pathways. The cis- 
terna chiasmatis is apparently obliterated and 
the cisterna interpeduncularis is encroached 
upon (Fig. 20//). A craniotomy was performed 
and a blood clot, microscopically fresh in ap- 
pearance, \vas removed. An encephalogram per- 
formed nine months later showed better, but 
irregular, filling of the cisternae chiasmatis and 
interpeduncularis (Fig. 20C). 

Case vzi. The patient was a boy, aged six- 
teen, with convulsions involving the left side of 
the body and mental retardation for tliirteen 
years. He had a severe attack of “brain fever” 
in infancy. Complete examination revealed 
only mental retardation. The encephalogram 
(Fig. ar) shows slight dilatation and asymme- 
try of the lateral ventricles and absence of air in 
the subarachnoid pathways over the cortex. 


Imo. 20, A, B, C and D. Case vr. The cisternae chiasmatis and interpcdimcularis arc almost completely 
obliterated (A), and there is little filling of the subarachnoid pathways (li). 7'hcrc is better filling after op- 
eration (C) and (D). 



'J'he cisternae chiasmatis and inrerpeduncularis 
arc encroached upon by a homogeneous shadow 
appearing continuous with t))e surrounding 
staicturcs. 

Cask vni. d'he patient was a male, aged fifty, 
who had been exhibiting personality changes 
for twenty-five years and Jacksonian convul- 
sions for fifteen years. He had been kicked in the 
Ijead by a horse and severely injured at ten 
years of age. Complete examination revealed 
only infected tonsils and teeth. The encephalo- 
gram (i'ig. 22) revealed few subarachnoid path- 
ways and the cisternae chiasmatis and intcr- 
jiedunadaris were blurred and distorted. .A 


Fifi. 21. Case vji. There is uniform tncroachnicnt 
t he cisternae chiasma tis and in tcriwdiincuinr- 
is wjfh absence of subamchnoid pathways. 
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small amount of air was trapped in the pos- 
terior horn of the lateral ventricle simulating 
somewhat the appearance of a cyst communi- 
cating with the ventricle. 

Comment. The roentgenographic appear- 
ance described in Cases vi, vii, and viii 
is typical of either generalized arachnoidi- 
tis or basal arachnoiditis causing obstruc- 
tion of the flow of cerebrospinal fluid from 
the basal cisternae and the foramina of 
Magendie and Luschka of the fourth ven- 
tricle which in turn results in dilatation 
of the ventricles and prevents filling of the 
subarachnoid pathways. When the roent- 
genologist is confronted with cases such as 
these without eye symptoms, he should 
recommend ophthalmoscopic and visual 
field studies if tliey have not already been 
done. 

C.A.SE IX. The patient was a male, aged fifty- 
eight, who had received severe head trauma one 
year before admission. Six weeks after the acci- 
dent he began to have headaches in the region of 
the left temple and noticed numbness and weak- 
ness in the right hand and foot which progressed 
to his shoulder and hip. Examination revealed 
impaired intellect, right hemiparesis, mild 
arteriosclerosis, and pulmonary emphysema. 
The encephalogram (Fig. C13) shows slight en- 



Fig. 11 . Case vni. There is blurring and distortion 
of the cisternae vith few subarachnoid path- 
ways. 
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Fig. 23. C.ase ix. The cisternae are poorly nsualized 
but there is inadequate drainage of cerebrospinal 
fluid. 


largement of the lateral ventricles, greater on 
the left. There are fewer subarachnoid path- 
ways over the left frontoparietal region and the 
cisternae chiasmatis and interpeduncularis are 
poorly visualized. 

Connnent. This patient could have a 
localized arachnoiditis or a basal arach- 
noiditis which has interfered with drainage 
of the spinal fluid from the subarachnoid 
pathways. However, the interpretation of 
the appearance of the cisternae must be 
qualified for it is most important to note 
there is poor visualization of the fourth ven- 
tricle and no air hi the spinal subarachnoid 
spaces, indicating inadequate drainage of the 
spinal fluid previous to air injection. 

Case x. This patient was a six year old boy 
who had had two Jacksonian conwilsions during 
the preceding four months. Neurological exami- 
nation was negative and as in Cases w, vn, 
VIII, and IX, there were no eye signs or symp- 
toms. An electro-encephalogram was indicative 
of a focal lesion in the left temporal region. 
There is a reduction in the number of subarach- 
noid pathways in the encephalogram (Fig. 24) 
and the cisterna chiasmatis is not seen. 

Comment. It is obvious that the spinal 
fluid drainage has been incomplete for the 
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Fig. 24, A, B and C. Case x. There is re- 
duction in the number of air filled sub- 
arachnoid pathways (C), with a varia- 
tion in the shadows of the cisternac on 
the right^ and left sides. Compare {A) 
and ( 5 ). The cerebrospinal fluid has been 
incompletely drained. 


lateral ventricles are only partially drained. 
Note the difference in the appearance of 
the cisterna interj^cduncularis in the right 
and left sagittal views. A diagnosis of 
arachnoiditis would not be justified without 
a more satisfactory study following com- 
plete drainage of the spinal fluid. This case 
and Case ix illustrate the necessity for 
adequate drainage of spinal fluid during the 
procedure of encephalography in patients 
suspected of arachnoiditis. 

.SU.U.M.\RY 

Optochiasrn.atic arachnoiditis is an in- 


flammatory process which produces a syn- 
drome that is similar to that produced by a 
tumor in the region of the optic chia.sm. 

Four cases of chiasmatic arachnoiditis, 
one of luetic origin, are presented. The 
condition cannot be diagnosed by con- 
ventional roentgenograms, but can be by 
employing pneumo-encephalography. 

The normal cisternac in the region of the 
optic chiasm and some of the structures 
within and adjacent to them arc described. 

The cnccphalographic findings in opto- 
chiasmatic arachnoiditis arc rather typical 
in some instances, in others suggestive. 



VoL. 56, Ko. 3 


Optochiasmatic Arachnoiditis 


297 


These include shadow patterns of ad- 
hesions, cysts or complete obliteration of 
the air shadows of the basal cisternae in the 
region of the optic chiasm. 

Pitfalls in diagnosis are discussed and il- 
lustrated. These include errors in technique 
such as incomplete drainage and examina- 
tions in the horizontal posture employing a 
vertical beam. 

Lesions such as a tumor in the region of 
the optic chiasm are shown to illustrate the 
difficulty of differential diagnosis in some 
instances. 

This condition can be diagnosed in most 
instances by the roentgenologist with the 
aid of pneumo-encephalograms if opto- 
chiasmatic arachnoiditis is suspected. 

3400 Spruce St. 

Philadelphia 4, Pa. 
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SOME OBSERVATIONS CONCERNING THE 
HYPOPHYSIAL FOSSA* 

Bj LIEUTENANl' COLONEL GILBERT W. HEUBLEIN 
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INTRODUCTION 

TN 1886 Pierre Marie described a syn- 

drome which he called acromegaly. A 
year later Minkowski suggested that this 
syndrome might be caused by a lesion of 
the pituitary body. In 1S98 Oppenheim 
recognized that intracranial disease might 
be reflected in roentgenograms of the skull. 
He was the first to diagnose a pituitary 
adenoma by roentgen study. In 1902 Fuchs 
and Holtzknecht, without prior knowledge 
ot Oppenheim’s study, reported a similar 
case in which there was widening and 
deepening of the pituitary fossa due to 
tumor. In 1909 Gramegna treated the first 
case of pituitary tumor Avith temporary 
improvement of the patient’s symptoms 
(acromegaly). Between 1909 and 191 4 
Beclere reported several cases of this dis- 
ease Avhich were improved by roentgen 
therapy. He states that anterior lobe tu- 
mors of tlie hypophysis were the only 
intracranial neoformations which one could 
say with certainty would be improved by 
roentgen therapy-^ In 1922 Schuller gave 
credit to Erdheim for teaching the dif- 
ferentiation between sellar changes result- 
ing from adenoma and those due to extra- 
sellar tumors. In 1915 Kupferle and Amn 
Szily described the adAmntages of post- 
operatiA'^e roentgen therapy. The date ot 
the first surgical exploration Avas February, 
1902.® The above historical facts haA’^e been 
obtained from the relatiA^ely recent aatI tings 
of Pancoast,'® Pohle-® Dyke and DaAddoff,^^ 
and others. 

It should be recalled that prior to 1926 
surgical access to the gland Avas by the 
trans-sphenoidal route. FolloAving 1926, 
hoAA-eA'er, the approach of choice has 
been riglit frontal craniotomy (transfrontal 
route). At the present time there are tAA'o 
schools of thought regarding therapy: (i) 


those A\dio faAmr postoperatiA’^e irradiation, 
and (2) those Avho feel that post-irradia- 
tion surger}^ is often the most acceptable 
procedure, 

Mayfield"'^ belieA’^es that surgery is often 
facilitated by prior deep therapy, the tu- 
mors thus being more sharply demarcated 
and, therefore, more readily enucleable. In 
faAmr ol surgery is the rapid decompression 
of the brain, the relief of tension on the 
optic chiasm, and the adAmiitages of surgi- 
cal biopsy. Against immediate operation is 
a relatiA''ely high mortality rate ranging be- 
tAA'^een 10 and 20 per cent in some clinics.^® 
In this connection it is interesting to 
speculate upon the decongestiA'e effect 
Avhich roentgen therapy must haA'^e on 
highly AGTscular adenomas such as one 
recently encountered in this hospital. At- 
tention is also directed to the A’^alue of ir- 
radiation in cases A\-liere A’-ery little optic 
reserA'-e remains; in other Avords, in those 
patients Avhose Ausual fields shoAV eAudence 
of extensiA’-edamage Avith only small residual 
seeing areas present. Operation in such 
instances, due to edema and other factors 
not clearly understood, may result in total 
loss of Ausion. Cautious roentgen therapy 
in such cases AAWild appear to be the 
preferable method. Pfahler and Spackman-® 
state that cystic changes occur in 20 per 
cent of adenomas AA'hile 80 per cent are 
solid. The latter are, in the broad sense, 
the only tumors AA’-hich can be considered 
radiosensitive, although there is still ap- 
preciable indiAddual A^ariation. It is not 
AATthin the scope of this paper to consider 
the therapy of pituitary tumors in detail, 
hoAA^eA'^er. The above facts Avill serve to indi- 
cate that each case must be indiAudualized 
and an impartial course folloAA^ed. Marked 
preference for either irradiation or surgery 
alone is unlikely to result in optimum 
benefit to the patient. 


From Percv Jones General and Convalescent Hospital, Battle Creek, Mich. 
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liormal 
variant 5 



Fic. 1 . i, extensive pneumatixation of the dorsum, it, hook-bill type of dorsum with oval contour, tit, partial 
pneumatization of the dorsum sellae, iv, marked prominence of the posterior clinoid processes, v, partial 
pneumatization of the dorsum with bridging between the anterior and posterior ciinoids. vi, middle clinoid 
is well developed at m.c. vii, oblong type of sella turcica with bulbous dorsum and pointed anterior ciinoids 
directed superiorly, viii, hooked or beaked^type of sella turcica, ix, extensive pneumatization of the dorsum 
sellae tvith small hypophysial fossa, x, flat type of pituitary fossa, xi, circular type of pituitary fossa with 
evidence of physiological calcification in the petroclinoid ligaments, xii, P.S. is the planum sphenoidale. 
Anterior ciinoids at J.C. Posterior ciinoids at P.C. Clivus at C. Dorsum at D. Middle clinoid at M.C. 
Position of diaphragma at//. Anteroposterior diameter at a. Sphenoidal sinus at .S', xtii, normal basilar 
sinus modified from Kornblum, Atd is shown the norma! curvilinear concave sweep of the diaphragma 
sella from which the vertical dimension is measured, x—x equals the anteroposterior dimension used in 
measuring the pituitar>' fossa. Basilarsinus at arrow. 
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NORMAL MEASUREMENTS AND VARIANTS 

In a recent clinical roentgenological con- 
ference held in our hospital* considerable 
variance of opinion was expressed regard- 
ing the normal size of the pituitary fossa of 
young male adults. Doubt was expressed 
as to the validity of previously reported 
pituitary measurements. With this in mind, 
from a group of 614 skull examinations 
made during the year ending December 31, 
1944, 100 apparently normal cases were 
selected for study. The pituitary fossas 
were measured according to the technique 
of Pendergrass-*' and Kornblum.^® Their 
method is graphically illustrated in Figure 
I, xi: and xiH. Guided by previous experi- 
ence in measuring various dimensions of 
the infant skulh^ calipers were used to de- 
termine, as accurately as possible, each 
diameter under consideration. The various 
types of sella turcica were also noted and 
classified. Our results are indicated in 
Table I. 

Table I 

Number of cases measured 100 

Average anteroposterior diameter 10.66 mm. 

AN-erage depth 8 ,30 mm. 

Range Anteroposterior 13 Xdepth 9 mm. — Largest 
fossa 

Anteroposterior 8 Xdepth 5 mm. — Smallest 
fossa 

These figures agree closely with those 
reported by Kornblum^® who found 10X8 
mm. tile normal average of 1,000 cases 
measured. His upper limits of normal, 
anteroposterior liXdepth 10 mm., paral- 
lel our own, anteroposterior 13 Xdepth 
9 mm. By comparison the average meas- 
urement of fossas of 6 patients with 
chromophobe adenomas encountered dur- 
ing the last year was anteroposterior 23 X 
depth 17 mm. In i case of malignant 
adenoma, however, which is reported in 
detail below, measurements were found to 
be somewhat less (anteroposterior 20X 
depth 10 mm.) 

Seven per cent of our cases showed 
bridging of the sella, comparing favorably 

* Percy Jones General and Convalescent Hospital. 
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with Camp’s figure of 5.5 per cent. Bridg- 
ing is usually between the anterior and 
posterior clinoids, but in i of our cases 
(Fig. 2) it was between the middle and 
posterior clinoids. The usual contour was 
oval, 53 per cent; a round contour was 
present in 28 per cent while in 19 per cent 
the sella was either oblong or flat. The 
average measurements in children are 



Fig. 2. Unusual bridging of the pituitary fqssa, due 
to ossification between the middle and posterior 
clinoids on one side. 


somewhat less than those above. Pender- 
grass"® finds that between six to ten years 
of age the anteroposterior diameter is 7 
to 8 mm. Xdepth 6 to 7 mm. 

During our survey numerous interesting 
normal variants were encountered and are 
shown in Figure i . In drawing iv is seen an 
unusual posterior clinoid. In vi is shown 
the appearance of the normal middle clinoid, 
which often acts as a flying buttress to 
form the entrance to the caroticoclinoid 
canal. In from i-xi inclusive can be seen 
the various degrees of pneumatization 
which one may expect to find in a hundred 
skull studies. The dorsum sellae is often 
partially or wholly invaded by the sphe- 
noidal sinus. In addition to the straight- 
backed sella and the bridged sella, men- 
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Fig. 3. i, normal appearance of sella turcica in child, aged two. Anteroposterior 8 and depth 5 mm. it, normal 
appearance at six years. Note the normal spheno-occipital synchondrosis. On the roentgenogram this 
usually disappears between eight and twelve years of age. Hi, appearance of sphenoparietal sinus of 
Berschet. Due to the prominence of the sphenoparietal sinus in this individual a diagnosis of meningioma 
was made elsewhere. The patient’s headaches were apparently due to a metabolic craniopathy shown at a. 
The sinus of Berschet is shown at the arrow and continuing down behind the lesser wing of the sphenoid 
to enter the anterior portion of the cavernous sinus. The dorsum sellae is shown at b and appears consider- 
ably demineralized, tv, marked calcification of the petrodinoid ligaments in patient with von Reckling- 
hausen’s disease (parathyroid tumor). Marked porosity of the calvarium is shown at b. Calcification of the 
petrodinoid ligaments is at a. 

tioned above, two main types of dorsum are be transmitted to the basilar sinus in such 
encountered, the hooked type (t'/V/) and a manner that demineralization may re- 
the clubbed shaped type (w7) shown in the suit.’® This decalcification must be dif- 
drawing. In Figure i, x//t, attention is ferentiated from the “senile atrophy” de- 
called to a little known sinusoidal system scribed by Schiiller,®® or the demineraliza- 
described by Kornblum. The drawing is tion produced by minute basophilic ade- 
slightly modified from Kornblum’s original nomas. One might expect that a persistent 
illustration. This is the basilar sinus which, rest of the notochord, the so-called ecchon- 
according to Batson, lies between the dura drosis physalifora® would cause a similar 
and the clivus. It communicates with the appearance. 

cavernous and the inferior petrosal sinuses The roentgenologist must be conversant 
bilaterally. Pulsation of the brain is said to with numerous normal variants in the im- 
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mediate vicinity of the sella. Small vessels 
are not infrequentl)' seen arising from the 
floor of the middle fossa. These course in 
an axial direction across the squamosal 
portion of the temporal bone. In the lateral 
roentgenogram of the skull these channels 
may appear superimposed on the hypo- 
physial fossa (Fig. 4, /)j thus simulating 
fracture lines. These vascular markings are 
not dissimilar in appearance to the grooves 
of the anterior meningeal arteries, the latter 
arising from the anterior ethmoidals in the 
frontal region. Only two fractures involving 
the sella have been encountered during the 
past year, one of. which is illustrated in 
Figure 7, /. The elevation of the cortical 
bone forming the floor of the fossa, and the 
sharp demarcation of the- fracture line 
hardly leave doubt as to the diagnosis. So 
far we have not found a complete fracture 
of the dorsum due to shearing forces exerted 
along the petroclinoid ligaments, such as 
has been described by Pancoast and his 
associates in their excellent text of neuro- 
roentgenology.-® 

In our experience, the sinus of Berschet, 
first described in 1831® has often been in- 
correctly considered to be the channel of 
the middle meningeal artery. This channel, 
also known as the sphenoparietal sinus, 
appears to arise from a venous lake near' 
the sagittal suture. Its course, meander- 
ing at first, ultimately becomes straight, 
extending dovmward just dorsal to the 
lesser vnng of the sphenoid to pierce the 
sphenoidal dura and enter the cavernous 
sinus anteriorly. A large sinus of Berschet, 
recently encountered here, was incorrectly 
diagnosed elsewhere as evidence of the 
presence of a meningioma. Time, however, 
has proved that the patient did not have an 
intracranial neoplasm. The symptoms were 
explained satisfactorily on the basis of a 
metabolic craniopathy (Fig. 3, /;'/). 

Calcification of the petroclinoid liga- 
ments is a well known entity. An unusually 
extensive ossification of these ligaments was 
recently observed in our department. This 
patient had a proved parathyroid tumor.'^ 
It is not unlikely that in this particular in- 


stance the hypercalcemia, which amounted 
to 17 mg. per 100 cc., accounted for the 
unusual density of these ligamentous struc- 
tures; an accentuation, as it were, of a 
normal variant. Marked porosity of the 
calvarium was present, a kind of “salt and 
pepper” effect which would likely have led 



Fig. 3.^^. Illustration showing a large sinus of 
Berschet in patient with metabolic craniopathy 
(Sherwood Moore). Hyperostosis frontalis interna 
is shown at n. The markedly demineralized sella 
is outlined at l> and sinus of Berschet is indicated 
by arrows. 

to the correct diagnosis even without the 
aid of long bone studies (Fig. 3, iv). A not 
infrequent normal variant, which may give 
rise to confusion, is the presence of a small 
hyperostosis projecting from the internal 
surface of the squamosal portion of the 
temporal bone (Fig. S> 0 - Such a density 
mav simulate a calcific deposit within the 
hvpophysis itself, but its true nature is 
readily recognized when the roentgeno- 
grams are viewed stereoscopically. It should 
be recalled that calcium deposits may be 
found within the pituitary gland due to 
degenerative changes and are not neces- 
sariiv of clinical importance.-' Faint calci- 
fication above the level of the diaphragma, 
however, is of great importance and more 
than likely indicates the presence of a 
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Fig. 4./, upper left hand illustration showing normal anatomical relationships. At the anterior cranial fossa. 
At m, the middle cranial fossa and at p the posterior cranial fossa. Dotted line indicates the approximate 
site of the diaphragm a. AtiJ'is seen a vascular channel on the internal surfaceof the squamosal portion of the 
temporal bone. Vascular lines at this site arc often erroneously called fractures. «, right upper illustration 
shows good example of clinical acromegaly without positive roentgen findings. Fossa measured antero- 
posterior II — depth 4 mm. Because of the secondary line noted at a one had to consider the possibility 
of the adenoma decompressing itself into the sphenoidal sinus. Normal ethmoidal cells arc shown at arrow. 
There were no positi%'e visual field findings and libido was normal, basal metabolic rate, — 13 per cent. 
Frontotemporal headaches disappeared following specific therapy for malaria, m, twenty-seven year old 
Pfc. with history of weakness and anemia since 1937. Occipital headaches following otitis media. At first 
a diagnosis of psychoneurosis was entertained. Roentgenogram showed evidence of pituitary adenoma 
with fossa measurements of anteroposterior iSxdepth 17 mm. Visual fields prior to therapy are shown 
at y-/, showing temporal quadrantic contraction on the right. B shows appearance following deep roentgen 
therapy carefully coned to the lesion. Each of three 7X7 fields received 2,000 r (air). There was marked 
subjective visual improvement, and the visual fields became normal, iv, lower right illustration. Pituitary 
adenoma in twenty-two year old Pfc. with history of fainting spells starting in August, 194a. Increase in 
size of nose and ears, spade-like hands. Since April, 1944, mild headaches, loss of eyelashes. Following deep 
roentgen therapy, 2,oco r (air) to each of three 7X7 fields in June and July, 1944, there was marked symp- 
tomatic improvement. Rechcck of the visual fields showed no progression of the lesion. At C is shown the 
appearance of the visual fields on the tangent screen in June, 1944, with relative altitudinal defects most 
marked bitemporally. It is felt that roentgen therapy in this case has prevented extension of the lesion. 
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Rathke’s pouch tumor or other patho- 
logical change in this vicinity. 

OPHTH.‘\LMOLOGICAL CONSIDER.ATIONS 

\\e believe that the majority of roent- 
genologists are well acquainted with the 
facts stressed by Cutler and Buschke"’: 
“The visual fields must be regularly and 
carefully checked during and following ir- 
radiation and treatment interrupted as 
soon as noticeable impairment or further 
damage of the vision is demonstrated.” 
Much credit is due our Ophthalmologic 
Service for the meticulous attention with 
which both the visual acuity and the fields 
of our patients have been followed. 

We leel that the following, although 
well known, is important enough to war- 
rant further repetition. The ophthalmo- 
logical changes seen with pituitary tumors 
include visual field alterations, eye-ground 
changes, ocular palsies and disturbances 
due to actual invasion of the orbit. Of 
these, the visual field changes are the 
most interesting and important. Much of 
our present understanding of the effect 
of pituitary tumors on the visual fields 
and their interpretation is the result of 
the work of Walker and Cushing, Tra- 
quair,’’- de Schweinitz,'^' and other pioneers 
in the field. 

The majority of ophthalmologists use a 
perimeter at meter and a tangent screen 
at I or 2 meters for visual field determina- 
tion. The use of colored test objects on 
the perimeter or small test objects on the 
tangent screen provides a delicate test 
which reveals the earliest field changes. 
Lowered illumination also is an aid in the 
early diagnosis. 

The defects observed are due either to 
stretching, compression, or invasion by 
tumor of the chiasm, the optic nerves 
(anteriorly), or the tracts (posteriorly), 
these structures being injured as the result 
of interference with their vascular supply. 
Compression may be direct, by the tumor, 
or indirect, by adjoining structures. Groov- 
ing of the nerve by the anterior cerebral or 
anterior communicating artery is an excel- 
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lent example of the latter.^’'’ According to 
Jefferson,"’ in the normal fixation (or usual 
position) of the chiasm the adenoma must 
rise at least a minimum of 2 cm. before 
causing visual symptoms. Usually roentgen 
evidence precedes visual field involvement. 
The earliest field defect observed is usuallv 
a mild contraction of one or both superior 
temporal quadrants with colors on the 
perimeter or small objects on a tangent 
screen; a so-called relative defect (Fig. 4, 
z/). If the case is typical, and allowed to 
progress, the changes may continue until a 
bitemporal hemianopsia develops and be- 
comes more and more nearly absolute with 
the passage of time, one side usually pro- 
gressing more rapidly than the other. Not 
infrequently, however, the field change is 
more bizarre and may take on one of a 
number of forms representing involvement 
of one optic nerve, or one tract or a com- 
bination of either of these with a chiasmal 
defect in addition. Among these one sees 
not infrequently a homonymous defect, 
usually asymmetrical, at times associated 
with central visual field involvement, i.e. 
a central scotoma or blind spot. One may 
also see unilateral blindness with a defect 
in the other field or possibly, nasal or 
temporal hemanopia with or without a 
defect in the contralateral eye, and so on. 
The above findings all depend upon 
whether the area affected is the optic nerve, 
the optic tract, the chiasm or a combina- 
tion of these parts. 

The ophthalmologist can usually state 
that the field change indicates the presence 
of a prechiasmal, chiasmal or postchiasmal 
tract lesion. By the nature of the defect, 
bv which is meant its relative or absolute 
quality, its mode of onset and progression, 
one often, with fair certainty, can differ- 
entiate between tumor, vascular lesion and 
one of inflammatory or degenerative origin. 
In differentiation one must consider aneu- 
rvsm, basofrontal tumor of other than 
pituitary origin as meningioma, Rathke’s 
pouch tumor, or chiasmal arachnoiditis, 
retrobulbar neuritis, syphilis and other in- 
flammatory lesions. i\neurysm in the region 



3o6 


Gilbert W. Heublein 


September, 1946 



Fig. 5. i, left upper illustration shows typical adenoma of the pituitary in a thirty-eight year old officer, 
with history of blurred vision of the outer half of the left eye since May, 1943, bilateral frontal headaches 
and difficulty reading fine print. Patient operated on January 21, 1944. A vascular type of adenoma was 
removed. Postoperative roentgen therapy had to be curtailed because of persistent wound infection. 
Roentgenogram made four months after surgery (//) shows marked improvement in the appearance of the 
sella turcica which measures 24X20 mm. compared with previous measurements of anteroposterior 
27Xdepth 25 mm. Improvement in the visual fields due to surgery alone is shown graphically in G (pre- 
operative visual fields) and // (postoperative visual fields). In Gis seen a bitemporal hemianopsia which is 
relative in the right eye. Funduscopic examination showed mild pallor on the right and moderate pallor 
on the left with loss of substance. Lower left illustration (//V), twenty-five year old Pfc. with historj' ol 
fleeting headaches and failure of lateral vision which w-as noticed when he was in close-order drill. Note 
the scalloped appearance of the ventral wall of the dorsum sellae apparently the result of a bilobed tumor. 
Eye consultation suggested possible ventricular involvement. 

Between July 24 and September 23, 1943, he received 2,6co r (air) to each of three fields, cross-firing 
the lesion. There w'as marked temporary improvement following therapy, but later vision failed and it W'as 
felt that cystic changes might be taking place. A craniotomy w’as therefore carried out on December 13, 
J943} i^IJiyfield. // shows the appearance of visual fields prior to roentgen therapy with, 

absolute temporal scotoma in the left eye and absolute hemianopsia on the right with a relative central 
scotoma. Postoperatively full vision was obtained on the left side and on the right there was an absolute 
inferior quadratic defect which was thought likely to be the result of compression of the chiasm from above 
bv the anterior cerebral artery. Funduscopy showed pallor, mild on the left and pallor, moderate on 
the riaht side. C, F, 7 , and J show the appearance of the anterior clinoids in each case. 

I-ower right illustration {iv), pituitarj' adenoma in patient aged twenty-nine. Histor>' of frontal head- 
aches, polvuria and gain of weight starting in October 1942. Twelve months later marked optic atrophy 
and bitem}>oral hemianopsia. Patient was operated on fourteen months after onset of symptoms. .At opera- 
tion the optic nerves were found stretched over the tumor capsule. There had been no subjective failure 
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of the sella, sclerosis of the internal carotid 
arteries in older people, third ventricle 
dilatation, all may be suggested by field 
defects. 

When a progressive chiasmal lesion is 
suggested by field examination and the 
pituitary fossa is normal by roentgen study, 
the diagnosis of aneurysm must be con- 
sidered. This is especially true when cranio- 
tomy is contemplated, for success of surgery 
is often dependent on previous suspicion of 
and preparation for the management of 
such a lesion. 

Ophthalmoscopic changes occur in the 
form of primary optic atrophy. Early the 
discs appear normal, later pallor is noted, 
and still later loss of substance and second- 
ary generalized retinal arterial narrowing. 
These latter changes usually indicate 
permanent damage of some degree. Chokc^i 
discs are rarely seen and then only ivith large 
invwrs xchere the ventricular system is im- 
pinged upon or the foramen of Mnnro ob- 
structed. 

Partial or complete involvement of the 
third, fourth and sixth cranial nerve also 
may occur with lateral extension of the 
tumor from the sella. Involvement of the 
sixth nerve is the least common. Third 
nerve palsy may be complete with ptosis 
and divergence, or mild, with weakness of 
only one or two muscles. Rarely, there may 
be actual invasion of the orbit by tumor. 

Interpretation of the Ausual field findings 
usually throws some light on the severity 
of the damage done, the degree of improve- 
ment following irradiation and surgery, and 
offers as well, a delicate means of evaluating 
the effectiveness of therapy. An excellent 
e.xample is one of our cases, R. L., whose 
seller changes are shovm in Figure 5, Hi. 
Following preoperative roentgen therapy 
(2,600 r to each of three 7X7 cm. fields). 


there was marked improvement in the 
visual fields. By persistently reviewing the 
fields we were then able to demonstrate a 
decrease in the seeing areas. This led us to 
believe the patient might be developing a 
cyst. Transfrontal craniotomy was carried 
out by Lt. Col. Frank H. Mayfield. Marked 
improvement in vision followed with onh' 
a small residual absolute defect demon- 
strable in the right field. This is shown 



Fig. 6 . Clinracteristic appear.ince of the hypo- 
physial fossa in patient with pituitary adenoma 
(same case as Fig. 5 , i‘S). The thinned and appar- 
ently elongated dorsum sellae is shown at a. 

graphically in Figure 5, B. Cusick® has 
directed our attention to the fact that if 
marked damage has already occurred with 
only small remnants of the fields remaining 
even more consideration must be given to 
the choice of treatment, i. e. whether to use 
deep roentgen therapy or surgery, for sud- 
den alteration in the physiology or tran- 
sient edema of the optic nerve or chiasm 
may lead to further damage. This effect 
mi^ht be compared to the sudden blindness 
foUowing decompression of the eyeball 


of vision, but marked constriction of the right visual field and moderate cons ric ion o ^ y’ firino- 

in D. The patient received in February and March, 1944 j f ^ ° InTfrinr 

the hypophysial fossa, with the resultant improvement shown in ' s ovs a 5°^ , ^ • 

.altitudinal contraction, left. Tenipor.al J^/re” riX'diS’^ 

tr-iction, right. Funduscopic examination shows pallor se^ ere, rignc u - , 
pallor on the left. Mild secondary narrowing of the retinal arterioles. 
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Fig. 7. i, left upper illustration shows fracture involving the middle cranial fossa and floor of the pituitary 
fossa, at fi. This soldier was severely injured in an automobile accident while on authorized pass. After he 
recovered consciousness the fracture shown above was demonstrated. He had involvement of the right 
fifth, sixth and seventh cranial nerves with incomplete recovery which necessitated tendon transplant to 
the insertion of the external rectus muscle in order to allow for external rotation of the globe. Right upper 
illustration (//) shows a normal bridged sella measuring 9X5 mm. for comparison with abnormal hypophysial 
fossas as shown below (m). Middle illustration shows appearance of hypophysial fossa of patient with 
malignant adenoma of the pituitary gland. Note the double contoured floor. Fossa measured antero- 
posterior 2oXdcpth 10 mm. Insert below the illustration shows normal left anterior clinoid at <7. The right 
anterior clinoid was missing. Left lower illustration (/a) shows appearance of the hypophysial fossa in 
patient with large pinealoma. The dorsum scllae is eroded from above and its superior margin is relatively 
concave and sharpened anteriorly. Large pinealoma shown at i/. Third ventricle shown at a. Right lower 
illustration (v ) — similar appearance due to an extrasellar lesion caused by stricture of the aqueduct. The 
third ventricle is shown at a. The upper end of the stricture is shown at arrow. Note that the vertical 
dimension of the dorsum sellac is only 3 mm. 
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Fig. S. Effect due to slight differences in the technique employed. Illustr.ntion on left shows the appearance 
of the pituitary fossa before therapy. Right hand illustration shows pseudo-improvement following deep 
roentgen therapy amounting to 2, coo r (air) to each of three 7X7 fields, cross firing the pituitary fossa. 
Additional roentgenograms made at a later date show the improvement was not real, but only apparent. 


when the optic nerve has suft'ered previous 
severe damage from glaucoma. 

The changes produced on the visual 
field by irradiation, surgery, or a combina- 
tion of both, are often dramatic and es- 
pecially gratifying in view of the fact that 
■visual symptoms are often the principal 
reason for treatment. 

CH.<\KGES IN THE PITUIT.ARY FOSSA 
RESULTING FRO.M .■\DENO.M.‘\ 

During the years 1943-1944 six cases of 
pituitary adenoma were treated in the 
Percy Jones General and Convalescent 
Hospital, Roentgen Therapy Department. 
As indicated heretofore, pituitary measure- 
ments showed the fossas grossly enlarged, 
the average size being anteroposterior 
ijXdepth 17 mm. In only i instance was 
the pituitary fossa slightly smaller (eoXio 
mm.). In the latter we suspected from the 
roentgen evidence that we were dealing 
with an intra- as well as an extrasellar 
lesion. This diagnosis was confirmed sub- 
sequently at necropsy. 

Changes affecting the pituitary fossa as 
the result of various diseases are shown in 


Table 11 — slishtlv modified from Korn- 
blum.'-“ 

The characteristic roentgenographic 
findings of hypophysial adenoma are 
well known, but certain diagnostic 
features are worth re-emphasis. 

1. Uniform and general enlargement of 
fossa with ballooned appearance. 

2. Ventral wall of dorsum smoothly 
eroded, or even scalloped in outline 
suggesting the presence of a bilobed 
tumor (Fig. 5, m). 

3. Dorsum often displaced posteriorly 
and apparently elongated, as result of 
actual deepening of the fossa (Fig. 6). 

4. If eccentric in position, adenoma may 
cause erosion of the ipsolateral an- 
terior clinoid (Fig. 7, //V). 

Table II 

I. Intrasellar lesions, such as piuiitary adenomas. 
II. Extrasellar lesions. 

a. Suprasellar, as by a Rathke’s pouch tumor, 
or olfactory groove meningioma. 

b. Parasellar, as by an aneurysm of the circle 
of Willis, or laterally placed neoplasm. 

c. Metasellar lesion, as by a small or large tumor 
obstructing tlie aqueduct and causing hypo- 
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physial erosion by an enlarged and pulsating 
third ventricle. 

III. Changes due to sphenoidal sinus disease. 

IV, Changes due to other conditions such as: 

a. Metastatic malignancy, multiple myeloma 

(Fig- 13)- 

b. Chordoma, xanthomatosis, etc. 

Camp considers the above a rare occur- 
rence, but both anterior clinoids should be 
inspected with care. Attention has also been 
directed to the fact that once the dorsum 
has become demineralized, due to pressure 
changes, normal restoration of calcium 
salts cannot be expected. Dyke’s case, 
S. F., a female, aged thirty-nine, demon- 
strates that recalcification can and does 
take place. Such reossification may be rela- 
tively permanent over a period of years. It 
should be recalled that reconstruction of 
the sella not infrequently occurs following 
deep roentgen therapy of nasopharyn- 
gioma.^'^'^ 

Close attention to roentgen technique is 
imperative, otherwise effects are seen which 
may cause confusion in diagnosis. This is 
demonstrated in Figure 8. Following 2,000 r 
(measured in air) to each of three 7X7 cm. 
fields improvement in the configuration of 
the hypophysial fossa was observed. Fur- 
ther serial roentgenograms, however, indi- 
cated that the improvement was not real, 
but resulted from slight differences in the 
projection of the central ray. In this regard 
it is worth remembering that lateral stereo- 
scopic roentgenograms should be made of 
each side in order to obtain a maximum of 
information. This is particularly true when 
the possibility of a parasellar lesion is being 
considered. 

In the condition known as acromegaly 
three types of sellar changes are de- 
scribed v*"' 

1. No fossa enlargement or minimal en- 
largement, but possibly with increased 
bone condensation changes in the cal- 
varium. 

2. Typical ballooned appearance, but 
showing dorsum often thicker and denser 
than normal. 

3. Extensive destruction as the result of 
an advanced or malignant type of acido- 


philic adenoma. This type is differentiated 
from extrasell ar lesions with difficulty. 

Additional roentgen findings in support 
of the above diagnosis are: 

1 , Prominence of the supraorbital ridges, 

2, Hyperpneumatization of the para- 
nasal sinuses. 

3, Hypertrophy of the mandible with 
malocclusion of the jaws and wide spacing 
of the teeth. 

4, Tufting of the ungual tuberosities 
(distal phalanges). 

Regarding changes in the hands. Holt 
and Hodges^" state: “the roentgenographic 
appearance of the hands in acromegaly is 
so characteristic that the presence of a 
pituitary eosinophilic adenoma may be 
suspected even in the absence of intrasellar 
erosion. Large broad spade-like hands with 
overgrowth of the terminal phalangeal 
tufts, prominence of bony protuberances 
along the shafts of metacarpals and pha- 
langes and a peculiar soap-bubble pattern 
of distorted trabeculae in the bone ends 
comprise the changes commonly encoun- 
tered.” 

Parasellar lesions are relatively infre- 
quent and often diagnosed with difficulty. 
Such a lesion may be suspected by a double- 
contoured sellar floor. In order to exclude 
improper technique causing this appear- 
ance, the anterior clinoids should be super- 
imposed. Moreover, even in the normal 
skull the t\vo sides are not necessarily abso- 
lutely identical, so that careful correlation 
of all clinical facts is advisable. Any bizarre 
appearance of the hypophysial fossa, or a 
roentgen picture not consistent with diag- 
nosis of adenoma should bring to mind 
some form of extrasellar lesion, either in the 
para- or metasell ar position. Recently a 
curious appearance of the hypophysial 
fossa with double floor, ipsolateral cUnoid 
erosion, and demineralization of the dorsum 
out of proportion to the size of the sella, 
led us to suggest a combined intra- and 
extrasellar tumor (Fig. 7, m, and 9). The 
history follows: 

A soldier, aged thirty-seven, was admitted 
to Percy Jones General and Convalescent Hospi- 
tal in November, 1944, complaining of blurred 
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vision of thirteen months’ duration. For two 
months he had been unable to read news type. 
The patient recalled five changes of glasses by 
five different physicians since Decemberj 1943. 
Recently he had noted intermittent severe 
frontal morning headaches and inability to see 
people approaching from his left. In July, I944, 
he was admitted to a hospital where diagnosis 
of a pituitary tumor was made. He was re- 
ferred to our hospital for deep roentgen ther- 

‘ipy- 

Physical examination revealed an obese 
soldier, f'S" tall; visual field examination 
showed an absolute left homonymous hemian- 
opsia with concentric contraction and right 
central scotoma; ophthalmoscopic examination 
revealed pallor, grade i — temporally, both 
discs. Diagnosis: Field change due to a com- 
bined chiasmal and tract lesion on the right 
side. 

Roentgen examination revealed an enlarged 
fossa with a hazy double floor and demineral- 
ized dorsum. The sella was not characteristi- 
cally ballooned. It suggested possible extrinsic 
pressure by a meta- or parasellar lesion (Fig. 
7, m). There was no evidence of increased 
intracranial pressure. Roentgen conclusions 
were as follows: “Enlargement of the pituitary 
fossa plus demineralization of the dorsum sellae. 
The changes found suggest a parasellar rather 
than an intrasellar lesion. However, as has been 
noted by Kornblum, occasionally a pituitary 
tumor will rupture to the exterior and cause 
changes suggesting a parasellar erosion.” 

In this case carcinoma and chordoma, though 
less likely, could not be entirely excluded. Be- 
cause of the visual field findings, operative 
exploration was performed through a right 
temporal bone flap, by Lt. Colonel Frank H. 
iMaj’field-. “The dura was incised along the 
sphenoidal ridge which brought into view the 
chiasmal area. There was a purplish tumor mass 
protruding to the right of the right optic nerve, 
compressing it, and displacing the right internal 
carotid artery lateralward. There was an addi- 
tional extension of this purplish mass projecting 
upward between the anterior fork of the chiasm. 
The posterior portion of the chiasm was not 
exposed at this time. The tumor obviously con- 
tained fluid and considerable difficulty was 
encountered determining whether or not this 
was an aneurysm or cystic neoplasm. By as- 
piration, it was proved to contain in certain 
areas brownish cystic fluid, and so removal was 
begun. That portion lateral to the right optic 


nerve was excised uneventfully. The capsule of 
the tumor between the optic nerves was then 
excised and removal begun with pituitary curet. 
Approximately three scoopsful had been re- 
mo\’'ed when a massive hemorrhage occurred 
from the perisellar area. It was believed that 
either the internal carotid artery on the left 
or an aneurysm of circle of Willis had ruptured. 
Immediately the brain swelled so that exposure 
was no longer possible; however, it was possible 
to control the hemorrhage by applying pres- 
sure witli the index finger to the left lateral 
portion of the sella, and with difficulty a large 
piece of fibrin foam, immersed in thrombin, 
was applied in this region and held for fifteen 
to twenty minutes, after which it was possible 
to remove the finger without additional visible 
bleeding. The brain was extremely tense and 
the inferior portion of the frontal pole was lac- 
erated considerably in an endeavor to obtain 
exposure after hemorrhage ensued. Amputation 
of the frontal lobe was contemplated, but inas- 
much as the bleeding was controlled, it was not 
considered that the patient’s condition would 
be improved by re-e.xploration of the field.” No 
further procedure was deemed advisable and 
the incision was closed as rapidly as possible. 
Despite supportive treatment consciousness 
was never regained. The temperature rose to 
107° F., the pulse to 160, respiration became 
labored and death occurred twenty-four hours 
later. 

Necropsy was performed by Major S. E. 
Moolten and the following is a short abstract 
of the anatomical diagnosis rendered: 

1. Invasive chromophobe adenoma (malig- 
nant chromophobe adenoma) of anterior lobe 
of pituitary (Fig. 9// and gB). 

2. Pressure necrosis of anterolateral branch 
of left middle cerebral artery, secondary to i. 

3. Massive arterial hemorrhage, subarach- 
noid, secondary to 2. 

4. Extensive erosion and atrophy of right 
anterior clinoid process. 

C. Compression atrophy of both lobes of the 
pituitary as well as the optic nerves and optic 
tracts fFig. 9C). 

In the genitourinary system were found con- 
genital cysts of the kidneys, a medullarj 
fibroma of the left kidney and fetal lobulation. 

A chondroepithelial hamartoma (congenital 
dislocation tumor) was found in the thyroid. 

Moolten’s discussion of the above findings is 
pgi*rinent. His comment is presented here in 
detail: 
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Fig. 9. Illustration showing normal left anterior clinoid at a and peculiar configuration 
of the sella turcica at b with double contoured floor (see Fig. 7, tit). 



The association of a pituitary adenoma with be- 
nign tumors of other organs in this same case may 
not be entirely fortuitous. The medullary fibroma 
of the kidney is the classical example of hamartoma, 
i.e., congenital malformation or tissue combination 
and is probably the paradign of most benign tumors. 
In the same category, the congenital cyst of the kid- 
neys and the hyalinized cavernoma of the liver may 
be Included, and, in all likelihood, also the leio- 
myoma of the cardiac end of the stomach. All these 
manifestations of tissue malformation may be part 
of a disseminated hamartial tendency which, al- 
though of minor degree, may nevertheless be under- 
lying to the development of the pituitary adenoma 
(cf. frequent association of chromaffinoma and mul- 
tiple neurofibromatosis).’’''’" 

The rapid growth of the pituitary tumor, its ex- 
tensive invasion of surrounding bone and other 
tissues, its marked vascularity, and its highly cellu- 
lar composition are features which are somewhat 
unusual, in ordinary chromophobe adenoma. For 
these reasons the diagnosis suggested is malignant 
adenoma of the chromophobe cells which, as sum- 
marized by Bailey and Cutler’ “differed clinically 


Fig. <.jA. View of the internal aspect of the cranium 
showing large pituitary tumor in situ at a lying 
slightly to the right of the midlinc. Compressed 
left optic nerve is shown at h. One can readily see 
from this illustration w'hy the right anterior clinoid 
was eroded. Photomicrograph below shows cells 
of malignant adenoma at a causing erosion of bony 
trabecula atx. Dura is shown at r. 
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from the usual case of benign chromophobe adenoma 
in the history of rapid progression of s3-mptoms, and 
and in the rapid extension of the tumor into the 
skull bones adjacent to the sella turcica, the neigh- 
boring brain substance and the nasopharynx. . . . 
Histologicalh' the tumors were characterized bj- ar- 
rangement of the tumor cells in broad sheets sepa- 
rated from one another by a stroma which is altered 
in character from that of the normal pars anterior 
and was in part derived from structures at the edge 
of the tumor, far from the sella turcica. . . . The 
term 'malignant chromophobe adenoma” indi- 
cates that they are localh* invasive and possess 
certain of the histologic characteristics of malig- 
nant tumors, but do not metastasize either in the 
cerebrospinal axis or elsewhere in the bod}-. . . . 
The tendenc}- of the malignant chromophobe ade- 
noma to include large blood vessels in the sellar 
region makes surgical approach to it especially 
perilous!” 

In metahypophysial (metasellar) lesions 
Pendergrass states: “It is not always pos- 
sible to distinguish with any degree of cer- 
tainty, between sellar deformity of intra- 
and extrahypophysial erosion. To make a 
diagnosis requires careful consideration of 

i • I 



Fig, 9^. This is a detailed illustration of pituitary 
tumor shown in Figure 9./. The major portion of 
the malignant adenoma is shown at et. The for- 
ward extension of the tumor is seen at l>. The right 
and left optic tracts are considerably distorted 
and are shown at c-c, and the right and left 
optic nerves are well shown, O.D. and O.S. 



Fig. 9C. Photomicrograph showing appearance of 
neoplasm under high and low power. In the upper 
illustration a nest of tumor cells is shown at 
and hyperchromatic nuclei are indicated by ar- 
rows. The dura at is being invaded. The lower 
illustration shows malignant adenoma at a com- 
pressing normal pituitary cells at i. Normal dura 
is seen at c. 

ail findings and sometimes cerebral pneu- 
mography in addition.”'® The correct diag- 
nosis is often suggested, however, when the 
dorsum becomes ragged and thin and ap- 
pears eroded from above. Camp,® in 1924, 
showed that the pressure of the third ven- 
tricle from above produces widening and 
flattening of the sella. He states: “Since the 
pressure is transmitted solely from above, 
the posterior clinoids are eroded from 
above rather than anteriorly and they be- 
come shortened and pointed rather than 
narrowed and thinned.” In Figure 7, tv 
and V, are shown two good examples of 
transmitted pressure. The first is a twenty- 
nine rear old nurse® who complained of 
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Fig. 10. Ventriculograms showing erosion of the dorsum from above by an enlarged third ventricle. The left 
illustration shows a huge dilatation of the third ventricle due to fibrous stenosis of the aqueduct and nodular 
ependymitis. The right hand illustration shows dilatation of the third ventricle as result of large pinealoma 
at a. The erosion of the dorsum is well shown at b. This film was obtained with the aid of the cassette sup- 
porting arm devised by Bell/ and is an example of the type of film routinely obtained \vith this apparatus 



Fig. 1 1 . Illustration shows a large cystic astrocytoma in the left frontal region beautifully outlined by in- 
jected air. The mural nodule is shown at a. The cyst is self evident. The right lateral ventricle is shown at 
b and is markedly displaced to the right. The dorsum of the hypophysial fossa is demineralized. The an- 
terior clinoids are normal. History: Severe intermittent right frontal headaches, blurred vision, and pro- 
jectile \'omiting. Tumor Board decided against therapy as mural nodule had been completely removed. 
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severe occipital headache and vomiting of 
two months’ duration. Air study showed 
marked hydrocephalus from a large oval 
pinealoma (at h). The second case (Fig. 7, 
V and 10) shows a stricture of the aqueduct 
in a twenty-two year old patient. This pa- 
tient, a possible angle tumor suspect, had 
onset of symptoms three years before ad- 
mission with “blind staggers” and dizziness. 
Physical examination showed bilateral di- 
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7, iv). A third case, a large frontal cystic 
astrocytoma, produced no erosion or thin- 
ning of the anterior clinoids as might be 
suspected, but caused a high degree block 
of the iter with erosion of the dorsum from 
the posterior aspect, presumably as the 
result of posterior displacement of the 
third ventricle with kinking of the aqueduct 
(Fig. ii). 

An example of a lesion which will oc- 



Fig. 12. Case of nasophan-ngioma showing, on the left, a large destructive lesion at the base of the skull 
near the pituitarv fossa. The left sphenoidal sinus is shown at a and is hazy due to the infiltration by new 
growth. Following heavy roentgen therapy partial healing of the lesion is seen at c and complete clearing 
of the left sphenoidal sinus is shown at This improvement followed 2,oco r (air) cross fired into the lesion 
through each of three separate fields. 


plopia and diminished sensation of the left 
half of the body. Necropsy performed on 
January 26, 1944, showed severe internal 
hydrocephalus, secondary to stenosis of the 
iter plus a granular ependymitis. Roent- 
genograms of the hypophysial fossa of both 
patients show marked shortening of the 
dorsum as compared with the vertical di- 
mension of the anterior fossa wall, and in 
the first instance there was a definite 
cupping of the upper or superior margin of 
dorsum as shown in the detail study (Fig. 


casionally cause destruction of the sella 
turcica is shown in Figure 12. In this 
instance a destructive lesion due to a naso- 
pharyngioma, also known as a lymphoepi- 
thelioma, was found in the floor of the 
middle fossa in the left parasellar region. 
The dorsum sellae, however, was intact. 
The changes described could only be shown 
by making stereoscopic roentgenograms in 
the Bowen-Hirtz or submentovertex pro- 
jection. A brief history follows: 

.4 colored private, aged twenty, was admitted 
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to Percy Jones General and Convalescent Hos- 
pital Therapy Department with a history of 
pain in the left facial region of eleven weeks’ 
duration. No history of tinnitis or nasal ob- 
struction was elicited. On examination made at 
another ho.spitaI a mass had been found beneath 
the angle of the left mandible, and biopsied. 
Diagnosis of reticulum cell sarcoma was made 
and subsequently confirmed by the Army 
Medical Museum, When first seen, the patient 
complained of severe distress in the region of a 


encountered by the examining finger and were 
also seen on postnasal mirror examination. 
The patient was found to have a conduction 
deafness on the left side. 

Diagnosis: Nasopharyngioma. 

Carcinoma of the hypophysi.s occasion- 
ally occurs and is similar to cancer in other 
parts of the body. No typical appearance is 
seen aside from irregular destruction which 
may involve any portion of the sella turcica 



Fig. 13. Destructive lesion of the clivus due to multiple myeloma. Because of prominence of lesions in the 
calvarium changes in the region of the pituitary fossa arc readily overlooked. 


well healed biopsy scar, but no significant 
lymphadenopathy w’as palpable in the left 
cervical region. The patient complained of 
severe lancinating pain in the left retroorbital 
region. Roentgenograms showed widespread 
infiltration of the middle cranial fossa indicated 
at a, Figure 12. The roentgen picture was char- 
acteristic of metastatic nasopharyngioma. Pro- 
visional diagnosis was confirmed by the Nose 
and Throat Section after nasoscopic examina- 
tion by Lt. Colonel C. W, Barkhorn, A mass 
was palpable behind the posterior pillar of the 
left tonsil. This extended upwards to the eusta- 
chian tube orifice. Edema and swelling w'ere 


and adjacent osseous structures.®'^ The fossa 
often shows no evidence of enlargment, 
except possibly for slight deepening of the 
floor. Interestingly enough, Camp*^ has 
described destruction of the sella by meta- 
static disease from carcinoma of the breast 
and even from sarcoma originating in the 
retroperitoneum. 

During the last year (1944) 360 cases of 
malignant disease have been treated in the 
Percy Jones General and Convalescent 
Hospital, Department of Roentgen Ther- 
apy. These repre.sent, for the most part, 
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young adult patients. Seventy-nine of these 
(21.9 per cent) have had manifest evidence 
of metastatic disease. Few, however, have 
shown evidence of osteolytic change in the 
cranium. So far, destruction of the sella has 
occurred in only one individual. This pa- 
tient has multiple circumscribed trans- 
lucent areas invohnng the entire skeletal 
system. The roentgen picture is charac- 
teristic of multiple myeloma. The changes 
in the sella are unimportant clinically, but 
might readily be overlooked (Fig. 13). The 
following is a brief history : 

A private, aged thirty-one, was admitted 
with history of chest and shoulder pain since 
January, 1944. He had “drawing pains” in the 
chest, and loss of appetite. Sternal biospy by 
Captain W. E. Peltzer revealed specific mye- 
loma cells. Interesting laboratory findings are 
as follows: 

1. Increase in total protein, which at one 
time reached 12.2 mg. per 100 cc.; 7.6 
glob./4.6 alb. 

2. No Bence-Jones proteinuria (50 per cent 
or less do not have a positive test). 

3. Calcium as high as 19.1 nig. 

4. Creatinin 3.4 mg. thought to be due to 
renal damage. 

5. Elevated sedimentation rate, 44 mm. in 
60 minutes. 

6. Elevated blood cholesterol, 405 mg. per 
100 cc. 

Patient has shown striking improvement with 
roentgen therapy to entire body^^ plus con- 
ventional irradiation to other areas as symp- 
toms demanded. The lesions in the cranium 
have regressed slightly with hea^w roentgen 
therapy (2,000 r, air, to each of two large 
fields). It would appear that tlie lesions though 
controlled are relatively radioresistant. 

Aneurysms of the circle of Willis will, if 
large enough, cause marked sellar deforma- 
tion, and give rise to symptoms identical 
with those of pituitary tumor. Presumptive 
diagnosis can be made by finding curvi- 
linear streaks of calcification in the aneurys- 
mal sac on conventional roentgenograms. 
This must be differentiated from sclerosis 
without aneurysm which is usually asymp- 
tomatic. The latter is manifested by double 
striae of calcific density on a level with or 


just above the corticoclinoid foramens. 
There is a convex upward curve represent- 
ing the arch of the carotid “siphon.” By 
contrast, ossification of the interclinoid 
ligaments is likely to present a flat or con- 
cave superior border, lying more or less in 
the plane of the diaphragma. These linear 
areas of sclerosis may be projected over 
the internal aspect of the orbit in conven- 
tional posteroanterior studies, as indicated 
by Dyke.^“ For accurate localization of 
aneurysm, however, the method of choice 



Fig. 14. lllustmtion showing aneurysm ot the circle 
of Willis. Aneurysm at a and carotid siphon at b. 
Arteriogram was obtained after- injection of dio- 
drast into common carotid artery. (Courtesy 
W. B. Scoville, M.D.) 

is that introduced by Egas Moniz in 1927. 
An excellent example of the accuracy with 
which such a lesion can be outlined is 
shown in Figure 14. A large aneurysm maj' 
cause hemiplegia due to pressure on the 
crus cerebri, congestion of the eye due to 
compression of the cavernous sinus, and 
severe headache due to leakage of blood into 
the subarachnoid space with resulting 
meningeal irritation. xAccording to Pender- 
grass, “the opportunities for obtaining 
characteristic roentgen evidence are com- 
paratively few.”=® This statement is sig- 
nificant- since aneurysms of the circle of 
Willis are, for the most part, symptomless 
or silent except when they rupture. In this 
event the symptoms or signs are quite 
characteristic, causing ptosis, diplopia, pain 
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over the forehead and, as mentioned above, 
signs of acute subarachnoid hemorrhage. 
The diagnosis and localization of these le- 
sions in intervals between hemorrhages 
usually requires angiography. Many pa- 
tients may survive one or two episodes, but 
the eventual outcome is usually fatal 
hemorrhage — unless surgical excision or 
obliteration of the aneurysm is done. There- 
fore, arteriography should be carried out in 
patients who have survived a spontaneous 
subarachnoid hemorrhage, or in those who 
have had bouts of unilateral frontal pain 
associated with signs of involvement of the 
extra-ocular muscles, but without evidence 
of meningeal irritation. 

SUMMARY 

1. The hypophysial fossas of young 
adult soldier patients have been measured 
in order to establish a standard. The aver- 
age size was found to be anteroposterior 
10.66 and depth 8.30 mm. with the follow- 
ing range: 

Largest fossa — anteroposterior i3Xdepth 9 mm. 
Smallest fossa — anteroposterior 8 Xdepth 5 mm. 

By comparison the average measurement 
of the fossas of six pituitary adenomas was 
anteroposterior 23 and depth 17 mm. 

2. The normal variants observed have 
been considered and illustrated by line 
drawings for the purpose of clarity. One of 
these, the sinus of Berschet, is sometimes 
erroneously reported as the middle menin- 
geal arterial channel. Another, the basilar 
sinus described by Batson and Kornblum, 
deserves wider recognition. 

3. The ophthalmological considerations 
have been presented. Choked discs are rarely 
seen ivith pituitary ade 77 oma^ the important 
finding being a primary optic atrophy. Field 
changes may be simple or bizarre, depend- 
ing on whether the area affected is the 
optic nerve, the optic tract, or whether the 
chiasm is involved alone or in combination. 

4. Pathological changes in the pituitary 
fossa and its neighborhood have been 
briefly discussed and correlated with sig- 
nificant clinical findings. 


The author wishes to acknowledge his indebted- 
ness to Dr. Joseph C. Bell, Dr. Frank H. Mayfield 
and Dr. Paul Cusick for their valuable assistance in 
the preparation of this paper, 
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THE ROENTGENOGRAPHIC APPEARANCE OF THE 

FALX CEREBRI 

By E. GRAEME ROBERTSON 

MELBOURNE, VICTORIA, AUSTRALIA 


QHADOWS due to the deposition of cal- 
^ cium in relation to the falx are fre- 
quently observed in roentgenograms of the 
skull. The shadow of the normal falx cerebri 
appears to have escaped recognition, al- 
though it is always visible in adequate 
anteroposterior or posteroanterior roent- 
genograms. 

The falx is seen as a narrow thread-like 
shadow in the midline of the skull (Fig. i). 



Fig. 1. The normal falx cerebri as seen in a 
posteroanterior roentgenogram. 

It extends above to within a centimeter of 
the vertex (where the dura splits to enclose 
the logitudinal sinus), and below, it disap- 
pears a variable distance above the crista 
galli or merges into the shadow of the bony 
ridge of attachment of the falx. In occipito- 
frontal roentgenograms the shadow may be 
seen extending throughout the cranial 


space above the shadow of the base. The 
shadow is of equal width in anteroposterior 
and posteroanterior roentgenograms. It 
corresponds in appearance and width with 
the shadow seen in encephalograms when 
gas occupies the subarachnoid spaces over 
the medial surfaces of the hemispheres. 
The shadow may sometimes be seen to 
deviate from the mid-plane of the skull, 
due to displacement caused by a space- 
occupying lesion. Pathological calcification 
plays no part in the production of the 
shadow, for it is seen in young children. 
When calcified plaques are present these 
lie alongside the falx rather than in it. In 
these cases the shadow of the remainder of 
the falx is no denser than usual. 

It is believed that the shadow is due to 
the resistance opposed to the passage of 
roentgen rays by the dense fibrous tissue 
membrane. Figure 2 demonstrates that the 
normal falx is capable of absorbing rays 
sufficiently to cause a shadow. The dura 
mater of the vertex, including the falx, is 
removed and supported so that the falx is 
tightly stretched. A roentgenogram is taken . 
In Figure 2 the roentgen rays pass at right 
angles to the usual anteroposterior direc- 
tion, and consequently through a much 
smaller depth of fibrous tissue. In spite of 
this, the shadow of the falx is as dense as 
that of the metacarpal bones. The following 
experiment shows that the falx is more re- 
sistant to the passage of roentgen rays than 
the normal brain. The falx is stretched 
horizontally behind a normal erect head in 
the anteroposterior position. A roentgeno- 
gram is taken with the tube at a distance of 
6 feet. The shadow of the falx can be clearly 
seen. 

The falx does not cast a shadow in lateral 
views because the depth of the tissue op- 
posing the rays is only a very small fraction 
of that opposing the passage in roentgeno- 
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grams taken at right angles. The shadow is 
not seen in anteroposterior or postero- 
anterior roentgenograms in which the head 
is slightly rotated, nor when the tube has 
been shifted to one side for stereoscopic 
views. The absorption lessens as the plane 
of the falx deviates from the plane of the 
rays, for the rays pass through a smaller 
depth of tissue (Fig. 3). Also, the greater 
the rotation of the falx, the larger will be 
the area of projection upon the film, and 
consequently the more diffuse will be the 
shadow (Fig. 3). 

The roentgenograms of 100 patients were 
examined to determine the frequency with 



Fig. 1. Roentgenogram of the stretched falx cerebri. 
(The shadows of uniform density alongside the 
falx are due to supporting canes.) 


which the shadow could be seen. In each, 
two or three roentgenograms had been 
taken either in a posteroanterior or antero- 
posterior direction. In 65 the falx could be 
clearly seen in one or more views. The 
greater the number of roentgenograms 
taken, the more likely is the falx to be seen 



Fig. 3. Demonstrating the effect of imparallelism 
of the central ray an'd the falx. In {yi) the rays are 
coplanar with the falx, and pass through the length 
of the falx. In (S) the rays pass only a short dis- 
tance through the falx. 

in one of them. In 28 patients short 
shadows could be seen, sufficient, however, 
to determine position and direction of the 
falx. In 9 cases the falx was not seen. Ex- 
amination of the roentgenograms in which 
the shadow was not seen suggested that 
sli«^ht rotation of the skull was the com- 
monest cause of failure. Unusual density 
of the cranial bones, or a pronounced 
diploic pattern, may be sufficient to con- 
ceal the shadow of the falx. 

The shadow has considerable practical 
importance. Since the falx separates the 
two cerebral hemispheres it is a true indi- 
cation of the position of the great longi- 
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tudinal fissure. This does not always coin- 
cide with the apparent midline of the skull 
drawn from bony landmarks. If the groove 
of the sagittal sinus is visible, the line of 
the falx will sometimes meet it to one side 
of the mid-point of the depression. The 
sinus i tself is seen if calcium salts have been 
deposited along its dural walls, and oc- 
casionally, if a sufficient length of the sinus 



Fig. 4. Displacement of the falx produced by a 
left-sided parietotemporal cystic astrocytoma. 

is along the plane of the rays, the divergent 
layers of the dura may be seen in the ab- 
sence of calcification. The walls of the sinus 
and the falx do not always form a sym- 
metrical Y. 

The difficulty of determining the mid- 
plane of the skull and its occasional di- 
vergence from the cerebral midline leads to 
difficulty in recognizing small lateral dis- 
placements of the calcified pineal gland. If 
the pineal gland is in the line of a vertical 
undeviating falx, displacement is unlikely. 
In normal cases the line of the falx is a 
truer indication of the mid-plane than 
that drawn from bony landmarks. These 
points are dealt with more fully in “Fur- 
ther Contributions to Encephalography.”* 
However, the falx is not a rigid immobile 

* A monograph by the author to he published shortly. 


Structure. Hence, it is not an infallible 
index of the position of the mid-plane of 
the skull. The fibrous partition is suffi- 
ciently strong to oppose a considerable 
displacing force, while the cerebral tissues 
tend to herniate beneath the incisura ten- 
torii away from the side of higher pressure. 
Hence the pineal gland may be displaced, 
while the falx remains in the mid-plane. As 
the displacing force increases, the falx also 
becomes displaced. Because the falx is dis- 
placeable, it may provide important evi- 
dence of the presence of a space-occupying 
lesion in patients in whom the pineal gland 
and choroid plexuses are not calcified. In 
several patients it has been of very great 
value. In 2 it served to provide evidence of 
the presence and position of subdural and 
extradural hemorrhages, and in another to 
provide conclusive evidence of the presence 
of a neoplasm, at a time when there was no 
definite evidence of increased intracranial 
pressure (Fig. 4). 

The falx is visible in a smaller percentage 
of patients with cerebral tumors than in 
normal individuals. This is due to the fact 
that displacement tends to carry the falx 
out of the plane of the rays. No shadow will 
be visible unless a sufficient length of falx 
is situated along the plane of the rays. A 
tumor may cause the falx to bow to such a 
degree that the absorption of the rays is too 
slight and diffuse to be manifest. In some 
roentgenograms the falx was seen in the 
midline, in others a slant proved the pres- 
ence and lateralization of an expanding 
lesion. The edges of the shadow were usu- 
ally less sharp than when there was no dis- 
placement. In a few cases a double shadow 
could be seen. This appearance must be due 
to an accident of displacement, two areas 
being along the direction of the rays. In a 
consecutive series of 50 cases of proved 
neoplasms the falx was seen in 28 cases. In 
15 it was central, in 13 displaced, and in the 
remaining 22 it was not seen. It is probable 
that the displacement of the falx explained 
the absence of the shadow in most of these 
cases. 
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It has not been possible to recognize a 
shadow corresponding to the tentorium, in 
spite of the taking of special roentgeno- 
grams. The tentorium is a curving partition 
and it is probable that there is insufficient 
membrane coplanar with the rays to cause 
appreciable absorption. 

SUMMARY 

The falx cerebri can be seen in a large 
percentage of properly taken roentgeno- 
grams of the skull. 


The shadow is due to absorption of roent- 
gen rays coplanar with the falx. 

Im parallelism of the falx and the rays in- 
terferes with visualization. 

In normal cases the shadow represents 
the true cerebral midline. 

Displacement of the shadow is suffi- 
ciently frequent to make its recognition a 
valuable clinical sign. 

33 Collins St. 

Melbourne, Ci 
Victoria, .Australia 
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PRIMARY ATYPICAL PNEUMONIA 

A DISEASE OF SEGMENTAL DISTRIBUTION* 

By W. E. CRYSLER,t M.D. 

Surgeon Lieutenant Commander, R.C.N.V.R. {R) 

TORONTO, CANADA 


A N ANALYSIS of the roentgenographic 
manifestations of atypical pneumonia 
has been reported previously.® This further 
study is presented because it confirms the 
conclusions of the earlier contribution and, 
in addition, has clarified the anatomic char- 
acteristics of the disease which distinguish 
it from the lobar and lobular variants. 

The previous paper, in accordance with 
the observations of others,®-^’® emphasized 
that {a) the process is usually basal, but the 
upper fields are not immune; {b) in the 
established case, as a rule, the roentgen 
opacity is homogeneous and translucent; 
{c) early characteristics are blurring of the 
structural markings fanwise from the 
hilum, and (d) resolution is almost a com- 
plete reversal, intensification of the bron- 
chovasular markings being the last sign 
of previous parenchymal infiltration to dis- 
appear. Minimal atelectatic manifesta- 
tions were observed with a frequency of 
20 per cent; bronchiectasis was demon- 
strated in approximately 2 per cent of all 
cases. 

Experience with the roentgen examina- 
tion of the chest in approximately 1,000 
cases of definite or clinically suspected 
atypical pneumonia permits the further 
generalization that this is essentially a 
pneumonia of segmental distribution. Il- 
lustrative cases will be cited to demonstrate 
this previously unreported fundamental 
fact. 

THE BRONCHOPULMONARY SEGMENTS 

The roentgen localization of intrathorac- 
ic disease requires familiarity with the 
distribution of the bronchial ramifications. 
Peirce and Stocking’ have clearly demon- 
strated the right and left oblique projec- 


tions of the thorax to be mose advantageous 
for full visualization of the bronchial tree, 
the secondary ramifications of which were 
named by these authors as follows: 


RIGHT 

(Left anterior oblique 
projection — Fig. i) 

Upper Lobe 

a. Ventral 

b. Apical 

c. Dorsal 

Middle Lobe 

a. Medial 

b. Ventral 

c. Axillary 

Lo-iVer Lobe 

a. Apical 

b. Dorsobasilar 

c. Axillary-basilar 

d. Ventrobasilar 


LEFT 

(Right anterior oblique 
projection — Fig. 2) 

Upper Lobe 

a. Ventral 

b. Apical 

c. Dorsal 

d. Lingular 


Lower Lobe 

a. Apical 

b. Dorsobasilar 

c. Axillary-basilar 

d. Ventrobasilar 


The above nomenclature is considered 
the most precise and practical of that in 
common use. It has been employed ex- 
clusively in this study and its validity is 
confirmed. 

While oblique studies of the chest after 
lipiodol instillation most advantageously 
demonstrate the bronchial tree, the frontal 
view with appropriate lateral projections 
has been found best suited for routine 
localization, particularly the translucent 
parenchymal infiltrations of bronchogenic 
origin. The lateral roentgenogram also af- 
fords unrestricted visualization of the pul- 
monary fields behind the heart and below 
the summit of the diaphragm — areas which 
are obscured in the frontal view. Orienta- 
tion is aided by knowledge of the location 
of the pulmonary fissures as seen in the 
lateral projection, the details of which 


* From the Royal Canadian Naval Hospital, H.M.C.S. “Corn'xatlii' Nova Scotia, Canada, 
f Department of Radiology, Toronto General Hospital, Toronto, Canada. 
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Fig. 1 . {/^) Left anterior oblique projection of chest 
demonstrates normal right bronchial tree. 


{B) Diagrammatic representation of structures 
shown in (/I). 





Fig. a. {/!) Right anterior oblique projection of chest shows normal left bronchial tree of same patient as in 
Figure i. (5) Diagrammatic representation of structure shown in Figure 2 y/. 
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Fig, 3. Ventral segment of right upper lobe. 


among others have been investigated by 
Levitin and Brunn,® Berry and Childs/ 
and Medlar et alJ The parentage of the 
bronchovascular markings should be kept 
in mind when the frontal study is inspected, 
as well as the projected periphery of the 
pulmonary fissures. 

BRONCHOPULMONARY LESIONS 

Atypical pneumonia occurs most fre- 
quently in the lower lobes where 80 per cent 
of the infiltrations are seen. The dorso- 
basilar is the most common segment to be 
involved. 

It is to be noted that all bronchopul- 
monary segments supplied by the second- 
ary bronchi are pyramidal with the apex 
directed toward the hilum where the sec- 
ondary bronchi arise, the base facing a 
pleural surface. The length of the pyramid 
and the diameter of its base will vary with 
the particular segment concerned. Hence, 
the ventral segments of the upper lobes are 
of short stature and have a broad base, 
whereas the basilar segments of the lower 
lobes are long and tapering. 

While the large majority of established 
infiltrations are confined to the broncho- 
pulmonary segments supplied by a second- 
ary bronchus, small lesions are occasional!} 


seen involving only the cone supplied by 
a tertiary bronchus; the ventral segments 
of the upper lobes are excellent exam- 
ples. The ventral ramus of each upper 
lobe bronchus divides into two principal 
branches which diverge at nearly a right 
angle — a ventral tertiary ramus and an 
axillary tertiary ramus. It is not uncommon 
to see either of these tertiary segments in- 
volved separately, or one involved in 
greater degree than the other. 

The following illustrative cRses have been 
selected from the series to demonstrate the 
segmental character of atypical pneumonia, 
and to further elucidate the bronchopul- 
monary anatomy. 

Right Lung 

Upper Lobe 

(a) Ventral Segment (Fig. 3), When com- 
pletely infiltrated this segment is seen in the 
right upper lung field, projected between the 
anterior arcs of the first to fourth ribs, limited 
inferiorly by the horizontal fissure and ex- 
tended from mediastinum to axilla. The out- 
line is roughly pyramidal in frontal projection 
with the ventral component viewed axially 
overlying the upper part of the hilum. The 
lateral view shows the pyramidal ventral ter- 
tiarj' segment running anteriorly from the 
upper extremit}' of the hilum and the axillarj' 
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component is seen end on, directed laterally 
from the same level and hence circular. 

(b) Apical Segment (Fig. 4). This is infre- 
quently involved but when seen the pyramid is 
viewed throughout its length in the frontal 
projection and is seen passing superiorly from 
the upper aspect of the hilum to the extreme 
apex. The lateral projection reveals the lesion 
passing upward somewhat obscured at the apex 
by the superimposed pectoral girdles. 

(c) Dorsal Segment. No case of atypical 
pneumonia has been localized in this segment. 
This is perhaps significant, for all other second- 
ary segments of the lungs have been demon- 
strated by infiltrative changes due to atypical 
pneumonia. Attention is called to the fact that 
the dorsal segment of the upper lobes is a com- 
mon site of tuberculous infiltration. 

Middle Lobe. Although in general all segments 
of the middle lobe can be fully surveyed in the 
frontal projection, the lateral A'iew will serve 
to delineate the extent of the process in this 
lobe. 

(a) Medial Segment (Fig. 5). Tliis region 
extends inferiorly from the lower aspect of the 
hilum against the mediastinal surface to occupy 
the right cardiohepatic angle. In frontal view 
this pyramid is foreshortened since it is 
obliquely projected. The lateral view discloses 
the segment limited posteriorly by the lower 
extremity of the main fissure, anteriorly by the 
anterior surface and inferiorly by the diaphrag- 
matic surface of the middle lobe. The ventral 
segment lies laterally. 

(b) Ventral Segment (Fig. 6). In frontal 



Fig. 5. Medial 



Fig. 4. Apical segment of right upper lobe. 


projection this segment is also foreshortened 
since it likewise extends downward and forward 
from the lower end of the hilum, between the 
medial and axillary segments. It stops abruptly 
at die level of the anterior arc of the fifth rib 
and interspace, being the inferior limit of the 
middle lobe at this sector. In lateral projection 
the area is limited superiorly by the axillary 
segment, posteriorly by the lower end of the 
main fissure and anteriorly by the anterior sur- 
face of the middle lobe. 

(c) Axillary Segment (Fig. 7). .As named, this 



of right middle lobe. 
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Fig. 6. Ventral segment of right middle lobe. 


segment extends directly laterally from the 
hilum and in frontal view is projected in com- 
plete profile, apex directed toward the hilum 
and the base extending to the inferolateral sur- 
face of the middle lobe. The segment is sharply 
defined superiorly by the minor fissure, and 
lies adjacent to the ventral segment inferiorly. 



The lateral projection reveals the posterior 
limit to be that portion of the main fissure just 
below the hilum and above the dome of the 
diaphragm. 

Lower Lobe 

(a) Apical Segment (Fig. 8). Embryologi- 
cally, this segment develops as a separate unit 
and is said to occasionally possess a fissure 
which limits it from the remainder of the 
lower lobe. This segment is a frequent site of 
lung abscess, a fact which is made apparent 
when it is recalled that the right apical bronchus 
is easily entered by infected secretions or small 
foreign bodies when the patient is either supine 
or standing. 

In frontal view the segment when involved 
by infiltration is seen axially, hence circular in 
contour, projected between the eighth and 
ninth costovertebral junctions and extending 
from mediastinum to axillary one-third of the 
lung field. The upper and outer boundary of 
the segment is defined by the apex of the lower 
lobe, which it will be recalled passes in an arc 
laterally and inferiorly, thereby limiting the 
process to the medial two-thirds of the lung 
field. Since this segment overlies and frequently 
obliterates the hilum, it is probable that infiltra- 
tions of this segment have been incorrectly 
termed “hilar pneumonia.” Lateral projection 
reveals the true state of affairs where the apical 
segment is seen as a squat pyramid extending 



Fig. 7. Axillary segment of right middle lobe. 
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Fig. S. Apical segme 

directly posteriorly from the hilum with its 
base facing the posterior surface of the lung. 
Inferiorly the segment lies adjacent to the 
basilar divisions. 

(b) Dorsobasilar Segment (Fig. 9). This is 
die commonest site of atj'pical pneumonia. It 
is commonly obscured by the summit of the 
diaphragm and the cardiac shadow, particu- 
larly on the left side. The segriient extends in- 
feroposteriorly with its apex at the lower hilar 
extremity'. In frontal view, the segment occu- 
pies the posteromedial portion of the lower 
lobe, projected at the cardiohepatic angle in a 



Fig. 9. Dorsobasilar segment 



of right lower lobe. 

manner similar to that of the medial segment 
of the middle lobe. The lateral projection 
clearly localizes the segment extending down- 
ward and back to the posterior costophrenic 
angle, well below the summit of the diaphragm. 

(c) Axillary-Basilar Segment (Fig. iq). This 
area is clearly identified in the frontal projec- 
tion where it is seen as a pyramid extending in- 
feriorly and laterally from the hilum, with the 
apex directed centrally and the base occupying 
the lateral costophrenic angle. This accurately 
places the segment in the lower lobe as the 
inferolateral extremity of the middle lobe falls 



right lower lobe. 
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Fig, 10. Axillary-basilar segment of right lower lobe. 


considerably short of the lateral costophrenic 
angle. The lateral projection reveals the process 
to lie posteriorly but in a plane just anterior to 
that of the dorsobasilar segment. 

(d) Ventrobasilar Segment (Fig. 11). In 
frontal view, this unit is projected in a position 
midway between the dorsal- and axillary- 
basilar segments. Seen in the lateral roentgeno- 
gram, the ventrobasilar segment lies almost in 
a vertical plane extending inferiorly and slightly 
forward from the hilum to the summit of the 



diaphragm: thus it is Ventral to the dorsobasilar 
and axillary-basilar components with its an- 
terior boundary furnished by the inferior ex- 
tremity of the main fissure. 

Left Lung (Fig, 12-19) 

The segmental distribution of the left Jung 
is in large part similar to the right, the out- 
standing anatomical difference being the lingu- 
lar segment which is homologous to the right 
middle lobe. 



Fig. 1 1 . Ventrobasilar segment of right lower lobe. 
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Fig. 12. Ventr.'il (tertiary) segment of left upper lobe. 


Lingular Segment (Fig. 14). The bronchus 
supplying this segment arises from the left 
upper bronchial trunk and supplies the infero- 
lateral third to half of that lobe. The segment 
extends to the diaphragmatic surface medially, 
arching laterally and upwards in much the 
same manner as the right middle lobe. The 
lingular bronchus ramifies into median and 


axillary divisions, the first -supplying the lung 
parenchyma adjacent to the left cardiac border, 
the second extending to the lower axillary lung 
field, but never to the costophrenic angle. It 
follows that an infiltration confined to this 
segment occupies the medial and basal lung 
field beside the cardiac border and extends 
laterally toward the axillary zone, upward to 



Fig. 13. Axillary (tertiary) segment of left upper lobe. The ventral and axillary tertiary segments 
of the upper lobes constitute the ventral secondary’ segment see text. 


332 


W. E. Crysler 


September, 1546 



Fig. 14. Lingular segment of left upper lobe. Note the smaller diaphragmatic 
surface of this segment in comparison to that of the right middle lobe. 


the third intercostal space. The median com- 
ponent occupies the left cardiohepatic angle in 
much the same manner as the medial segment 
of the middle lobe occupies the same angle on 
the right. In lateral projection the tongue-like 
shadow extends downward and forward from 
the hilum. The posterior boundary is the lower 
part of the main fissure; anteriorly is the pleural 
surface and above lies the ventral segment. 
Resolution of atypical pneumonia in this seg- 
ment is frequently delayed. In bronchography, 



careful attention should be given to the lingula 
for it has been observed to be rather frequently 
involved in bronchiectasis either alone or along 
with the basilar rami. 

Left Dorsobasilar Segment (Fig. 17). This 
segment, while posterior, is also projected in 
the cardiohepatic angle but never extends as 
far laterally as the lingula. Frequently it is 
hidden by the cardiac apex. The lateral pro- 
jection provides an unrestricted visualization 
of the segment and has not infrequently been 



Fig. 1 5. .epical segment of left lov/er lobe. 
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Fig. 16. basilnr segments of left lower Jobe. Note that the lower end of the main fissure 
is displaced posteriorly due to accompanring atelectasis. 


tlie sole clue to tlie correct diagnosis. This 
perhaps explains the discrepancy occasionally 
described between the clinical and roentgen 
findings when the lateral study has been 
omitted. 



The Apical Segments of the Lower Lobes 
(Fig. 8 and 15). In this series die apical seg- 
ment of the right lower lobe lias occupied a 
consistently lower position than the left, the 
projected upper boundary on the right being 



Fig. 17. Dorsobasilar segment of left lower lobe. The lateral study clearly reveals the infiltration to lie be- 
hind the heart and below the summit of the diaphragm. These areas are not seen in the frontal view v hich 
accounts for the absence of infiltrative changes in this projection. 
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Fig. 18. Axiilary-basilar segment of left lower lobe. 


at the eighth posterior costovertebral junction 
in comparison with the sixth on the left. The 
combined volumes of the right upper . and 
middle lobes is greater than that of the left 
upper lobe which probably accounts for the 
discrepancy. 

DISCUSSION 

It is generally agreed that “atypical” 


pneumonia is manifested on roentgen 
examination as a peribronchial infiltration 
which usually coalesces as a homogeneous 
translucent opacity. This conception differs 
little from that of bacterial broncho- 
pneumonia (lobular pneumonia) which 
commonly involves the parenchyma simi- 
larly but without strictly confining its 


Fig. 19. Ventrobasilar segment of left lower lobe. 
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boundaries to either a single lobe or seg- 
ment thereof. The present study has clearly 
demonstrated atypical pneumonia to differ 
sharply from lobar and lobular types by its 
bronchopulmonary segmental nature. This 
feature is unique; accordingly the disease 
should be considered a confluent lobular 
infiltration characterized by a marked seg- 
mental distribution. 

It is significant that such infiltrations 
are most common in the basilar pulmonary 
areas, for in the series observed the upper 
lobes were involved infrequently, and in no 
case was the process identified in their 
dorsal segments. Evidence such as this 
suggests that the disease results from as- 
piration of the infective agent to cause a 
descending bronchogenic infection of the 
pulmonary parenchyma. This conception is 
further enhanced by the occurrence of mini- 
mal atelectatic phenomena which is prob- 
ably responsible for the infrequent estab- 
lishment of bronchiectasis. 

That the dorsal segments of the upper 
lobes were not involved by atj’pical pneu- 
monia is of some diagnostic significance for 
they are favorite sites of pulmonary tuber- 
culosis. Recheck in ten days, however, is 
sound advice when the latter diagnosis is 
suspected. 

The factor responsible for the discrep- 
ancy in the levels of the extreme apices of 
the lower lobes has been considered. In 
addition they have been obsen'-ed to occupy 
a somewhat lower level (eighth costoverte-t 
bral junction on the right, sixth on the left) 
than that generally reported (third and 
sixth costovertebral junctions). The latter 
determinations were obtained from au- 
topsy material whereas tliis study has been 
performed on living subjects who were 
roentgenographed in the erect position 
during suspended deep inspiration. The 
upright position unquestionably elongates 
the thoracic viscera and probably lowers 
the apices of the inferior lobes from their 
position with the subject prone- Macklin’s 
work® supports the view of a lower position 
for the apices during inspiration. The lower 


lobe bronchi have been demonstrated by 
him to lengthen in an inferolateral direction 
during inspiration which must necessarily 
cause similar displacement of the apical 
together with the adjacent segments rela- 
tive to the fixed position of the costoverte- 
bral junctions. Finally, these observations 
have been confirmed in a case of atypical 
pneumonia involving the apical segment of 
the left lower lobe: Roentgenograms were 
taken vrith the patient prone during sus- 
pended expiration and in the conventional 
pose, vv^hile standing during suspended 
deep inspiration. In the former instance, 
the apex was at the third posterior inter- 
space and in the latter at the sixth costo- 
vertebral junction. 

While atypical pneumonia is of less sig- 
nificance in civilian than in military prac- 
tice, similar bronchopulmonary lesions 
form a significant quota of intrathoracic 
disease, e.g., pulmonary tuberculosis, bron- 
chial tumors, bronchial stenosis, bronchiec- 
tasis, bronchial foreign bodies. Thus, it is 
felt more thought should be placed on the 
segmental anatomy of the lung, particu- 
larly from the standpoint of localization, 
thereby rendering further assistance to the 
thoracic surgeon as w'ell as to the internist. 
The physical signs elicited on clinical 
examination of the chest are of greater 
significance vvlien considered in the light 
of segmental anatomy as shown in this 
series. 

SU.M-M.'VRV AND CONCLUSIONS 

1. In the established case, the roentgen 
opacity produced by atypical pneumonia 
is homogeneous and translucent; early 
changes cause blurring of the broncho- 
pulmonary markings; resolution is almost 
in reverse order, structural intensification 
being the last sign of previous parenchv-mal 
infiltration to disappear. 

2. By routine use of the appropriate 
lateral projection of the chest in conjunc- 
tion with the conv’-entional frontal study, 
it has been abundantly demonstrated that 
the infiltration of atypical pneumonia is 
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segmental in type, the distribution being 
closely related to the zones supplied by the 
secondary rami of the bronchial tree. That 
the disease is one of bronchogenic origin is. 
further attested by the frequent occurrence 
of minimal atelectasis and followed infre- 
quently by secondary infection and de- 
velopment of bronchiectasis. 

The intralobar septa probably serve as 
limiting boundaries to the characteristical- 
ly preponderant interstitial reaction. The 
disease should therefore be considered 
anatomically as a confluent lobular pneu- 
monia of segmental distribution in contra- 
distinction to the lobar and lobular vari- 
ants. 

3. Consideration has been given to the 
position of the apex of the lower lobes. 

4. The value of the lateral study of the 
thoracic viscera has been amply demon- 
strated in this series. Its use in routine 
study of pulmonary disease is strongly 
recommended. 

Toronto General Hospital 
Toronto, Canada 
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W E HAVE observed that a profound 
improvement occurs in the glossitis 
as well as in symptoms referrable to the 
gastrointestinal tract of patients with nu- 
tritional anemia and pernicious anemia 
when treated with synthetic folic acid.^ 
Early in our studies concerning the effect of 
folic acid on the anemia of tropical sprue 
we were impressed by the severity of the 
gastrointestinal complaints in these pa- 
tients and we endeavored to determine 
what changes, if any, occurred in alimen- 
tary tract function when this substance 
was used as the only treatment. Although 
many patients with tropical sprue were 
studied from this point of Anew, the present 
report is limited to our observations on 
2 patients with severe tropical sprue who 
were studied roentgenographically before, 
during, and after therapy with folic acid. 
xAs a means of comparison, a study on a 
normal control and on a positive control 
who received no specific therapy is also in- 
cluded in this report. Using the folloAving 
criteria 3 patients with tropical sprue were 
selected for study: 

I. The patient must have glossitis. 

2. He must have diarrhea, characterized by 
voluminous, foul smelling, frothy, liquid, yel- 
low stools. 

3. The stools must have an increased fat con- 
tent as determined by chemical analysis. 


4. A body weight loss of at least 20 pounds 
must have occurred during the six months pre- 
ceding the initiation of this study. 

5. He must have a macrocytic h}y)erchromic 
anemia with a red blood cell count of 2.5 million 
or Jess and a color index of i.o or more. 

6. There must be megaloblastic arrest of the 
sternal bone marrow. 

7. There must be free HCl acid present in the 
gastric juice on fractional analysis after hista- 
mine stimulation. 

8. The oral glucose tolerance curve must be 
flat. 

9. The blood calcium level must not be below 
8.5 mg. per 100 cc. 

10. The serum amylase and lipase activity 
must be normal. 

11. The patient must not have had specific 
therapy within the five weeks preceding the 
study. 

Each patient thus selected was hospitalized 
and received a daily diet which contained no 
meat, meat products, fish or fowl, and which 
allowed one egg and one pint of sweet milk. 
Prior to the initiation of therapy baseline clini- 
cal, laboratory and hematological studies were 
done as previously described.- In addition to 
these studies, routine gastrointestinal roentgen 
series were performed. These series were re- 
peated again during the course of therapy with 
folic acid and also after clinical and hematologi- 
cal recovery were complete. 

The routine roentgen examination pro- 
cedure was as follows. The patient was 


* Universin' of Cincinnati Studies in Nutrition at the Calixto Garcia Hospital, Havana, Cuba, in cooperation with the Institute of 

Nutrition of Cuba and the Universin- of Havana. , , , r v t i j oc • ■^T -i 

t The expenses of this study were borne by grants from the Lederle Laboratories, Inc., and the Martha Leland Shernin i lemonal 

Fund. 

t The foiic acid for the study was supplied by Lederle Laboratories, Inc. 
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. sulphate, suspended in 150 cc. of water. No 
other ingredients were added to this 
medium. Roentgenograms taken at fifteen 
minutes, forty-five minutes and one hour 
after the contrast medium had been in- 
gested and each hour thereafter until the 
head of the barium column reached the 
cecum. Rigid adherence to this schedule 
was not feasible in some cases because of 
the great degree of intestinal hypomotility. 
In such instances it was necessary to select 


Fig. I. Case i. 


denied everything by mouth after 7 p.m. 
the night before the examination. At about 
8:30 a.in. the day of the examination he 
was given the contrast medium which con- 
sisted of TOO gm. of chemically pure barium 
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Fig. 2. Case i. 


Fig. 3. Case i. 

time intervals more suitable to each pa- 
tient. 

Case i was a normal control who had no con- 
dition which might possibly have resulted in 
altered alimentary tract function nor was there 
a past history of such a condition. Using the 
procedure described above a complete gastro- 
intestinal roentgen series was obtained as a 
means of comparison and in order to demon- 
strate the findings in a normal individual. 
Figures i and 2 show that the passage of barium 
through the centra! and distal portion of the 
jejunum is normally quite rapid. The jejunum 
is seen to be of generally greater diameter than 
the ileum and the mucosa of the jejunum is 
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normally ^Yell visualized, whereas that of the 
ileum is not. The two figures (Fig. i and 2) 
demonstrate the normal continuous, connected 
barium column in the small intestine; this 
column is never fragmented nor interrupted 
normally. After the barium has passed from one 
portion of the jejunum to another there may be 
seen many very fine, small, almost invisible 
deposits of contrast medium among the recesses 
between the folds of the jejunum in some cases. 



Fig. 4. Case 11. 


This trace of barium is normal. The head of the 
barium column usually enters the cecum within 
two hours after ingestion, as shown in Figure 3. 
This is considered the normal time interval for 
this passage in residents of Cuba and by this 
means we measured intestinal motility. 

Case h (F. P.) fulfilled our criteria for tropi- 
cal sprue and was used as a positive control. He 
received no specific therapy during this study. 
The first gastrointestinal roentgen series was 
done on January 28, 1946. Figure 4 represents 
the thirty minute roentgenogram and shows the 
stomach and duodenal cap almost free of 
barium. A “stack of coins” and “wheel” effect, 
both of which in reality are the result of mucosal 
edema, can be seen in the proximal portion of 
the jejunum. Alternating intestinal spasm and 



Fig. 5. Case ii. 

dilatation is clearly seen in Figure 5. At the end 
of one hour there was a striking distribution of 
the barium into numerous, irregularly shaped 



Fig. 6. Case ii. 
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shown in Fi^re 6. The general conclusions in 
this first series of roentgenograms were intes- 
tinal hypomotility, mucosal edema, and alter- 
nating areas of intestinal dilatation and spasm. 
A second series of roentgenograms were taken 
on February 16, 1946, and there was essentially 
no change. The third and last series was done 
on March 9, 1946, and there was no change 
except for very slight improvement in intestinal 
motility. Segmentation and fragmentation of 
the barium column was as severe at the time of 
this examination as it was in the initial series. 


Fig. 7. Case in. 

clumps of barium, an appearance which war- 
rants the descriptive term “moulage” or 
“clumping” of barium. These findings are 
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Fig. 8. Case in. 


Fig. 9. Case in. 

Case in (E. V.) had severe tropical sprue. 
He was roentgenographed on February 7, 1946, 
prior to receiving any specific therapy. The in- 
testinal mucosa was edematous and irregular. 
There were numerous, isolated, dilated seg- 
ments of jejunum filled with barium which 
were connected by thin bands of spastic je- 
junum, and the barium showed a severe degree 
of puddling (Fig. 7). There was a great degree 
of intestinal hypomotility, the head of the 
barium column still not having reached the 
cecum at the end of two hours (Fig. 8). These 
studies were repeated on March 9, 1946, after 
thirty-four days of treatment with 10 mg. of 
folic acid by mouth. There was striking im- 
provement as evidenced by more normal con- 
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timhty of the column of barium, less mucosal 
edema and mush less segmentation (Fig. 9). The 
head of the column of barium had reached the 
cecum in less than four hours, showing improve- 
ment in intestinal motility. The third roentgen 
series was done on April 13, 1946, after sixty- 
nine days of treatment with folic acid. At this 
time the roentgenograms showed an almost 
complete reversion to normal (Fig. 10). Intes- 
tinal motility was normal, the barium reaching 
the cecum in two hours, the mucosa was only 



Fig. 10. Case iii. 


slightly edematous in several small areas and 
there was a minimum of segmentation ot the 
column of barium. 

C.-VSE IV (C. C.) had classical tropical spme 
in relapse. His first series of gastrointestinal 
roentgenograms were taken on January 2, 1946, 
before any treatment was given. Figure n 
shows segmentation of the barium, alternating 
intestinal spasm and dilatation, edema of the 
mucosa of the jejunum, and atrophy of the 
mucosa of the ileum. Intestinal hypomotility 
was severe. On February 16, 1946, after eight- 
een days of treatment with folic acid in daily 
oral doses of 10 mg., a second series of roent- 
genograms were taken. Most of the alterations 
described above in the baseline roentgen series 
were present in this series also, but to a much 



Fig. 11. Case iv. 

less degree (Fig. 12). Intestinal motility was 
improved, the barium reaching the cecum in 
less than four hours. On April 12, 1946, after 



Fig. 12. Case iv. 
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Fig. 13, Case iv. 


seventy-two days of treatment with folic acid 
a third series of roentgenograms were taken. 
The mucosa of the small intestine was essen- 
tially normal but there were still a few areas of 
isolated intestinal spasm and dilatation (Fig. 13). 
Intestinal motility was greatly improved, the 
barium having reached the cecum in one and 
one-half hours. 

CONCLUSION 

Synthetic folic acid in daily oral doses of 
10 mg. has a profound effect on the alimen- 
tary tract function of patients with tropical 


sprue in relapse. Repeated roentgen studies 
on Case ii, who had tropical sprue but who 
did not receive folic acid, showed no im- 
provement within a similar period of time. 
In contrast to this positive control, Cases 
III and IV show'ed striking improvement 
which was evidenced by return of intestinal 
motility toward normal and the establish- 
ment of a continuous column of barium 
which was not interrupted by segmentation 
or fragmentation. The roentgenographic 
findings most often observed in this series 
of patients with tropical sprue are mucosal 
edema, intestinal segmentation with alter- 
nating intestinal spasm and dilatation and 
intestinal hypomotility. These abnormal 
roentgen-ray patterns could very well be 
the result of nutritional disorder, hypopro- 
teinemia, disease of the liver, disease of the 
mesentery, or any disease condition which 
may produce submucosal edema,^ but in 
these cases the response to synthetic folic 
acid was dramatic. 
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RETICULO-ENDOTHELIOSIS 

WITH REPORT OF TWO CASES* 

By CAPTAIN ALLISON E. IMLER 

MEDICAL CORPS, ARMY OF THE UNITED STATES 


CINGLE or multiple granulomatous le- 
^ sions of bone with or without soft tissue 
involvement, diabetes insipidus or exoph- 
thalmos, have been variously classified 
as certain forms of xanthomatosis, Hand- 
Schuller-Christian’sdisease,Letterer-Siwe’s 
disease, lipoid histiocytosis, lipoidosis, lip- 
oid granulomatosis, eosinophilic granu- 
loma, solitary granuloma and reticulo- 
endotheliosis. 

There have been many varied explana- 
tions given as to the causative factors in 
this group of diseases. The Hand-Schiiller- 
Christian syndrome occurs more commonly 
than other members of this group. At first 
it was believed that this condition was due 
to a pituitary dysfunction. Rowland’s-^ 
investigations in 1928 led him to believe 
that the findings were primarily those of a 
disturbed lipoid metabolism and that the 
resulting granulomatous lesions were a 
hyperplastic reaction of the reticulo-endo- 
thelial system produced by a lipoid infiltra- 
tion. He felt that the primary causative 
factor was an excess ingestion of fatty 
foods. Sosmam® classified xanthomatosis as 
a disease of lipoid metabolism and sub- 
divided it into fiA’-e clinical entities: (Gau- 
cher’s disease; Niemann-Pick’s disease; 
Schiiller-Christian’s disease; xanthomas oc- 
curring in diabetes, icterus, and pregnancy; 
and essential xanthomatosis). Chester and 
Kugel- described these lesions as non- 
infectious bacterial inflammatory granulo- 
mata due to the deposition of Amrious lipoid 
substances in the invoK'^ed areas. Teperson^ 
also felt that xanthomatosis represented a 
constitutional disturbance of fat metabo- 
lism AAUth a storage of excess fats in the 
reticulo-endothelial and histiocytic systems. 
Hilton and Eden^® expressed a similar 
opinion. 


Sosman®^ stated that the essential for 
producing xanthomatosis AA^as either a 
hypercholesterolemia or a normal body 
fluid cholesterol AAnth traumatized or sup- 
puratii’^e areas capable of storing it as a 
foreign body. He stated that the charac- 
teristic xanthoma or “foam cells” AA^ere not 
alAA^ays obser\''able. Thannhauser^^ felt that 
this group of diseases AA'as a heredofamilial 
constitutional disorder of the intracellular 
metabolism, and that the substances ac- 
cumulated in the cell AA^ere not supplied by 
the blood stream but Avere a result of dis- 
turbances in the cellular lipoid metabolism. 

As early as 1934, Grady and SteAvart^° 
stated that a relationship betAveen non- 
lipoid histiocytosis and Hand-Schiiller- 
Christian’s disease might exist. Strong®- 
(1936) expressed the opinion that the retic- 
ulo-endothelial system probably played a 
large part in these diseases and questioned 
the existence of a definite relationship AAnth 
lipoid metabolism. 

Other inA’^estigators^®’^’^® proposed that 
these clinical entities AA^ere not necessarily 
disturbances of lipoid metabolism and pre- 
ferred to classify them as primary diseases 
of the reticulo-endothelial system. It AA^as 
felt that they represented A'-ariants of the 
same basic disease process and that there 
AA'^ere insufficient grounds to AA'arrant their 
separation into specific disease entities. 
This A'-icAA'^ AA^as not supported by Lichten- 
stein and Jaffe" aaLo coined the term 
“eosinophilic granuloma” to classify single 
granulomatous lesions of bone as a distinct 
disease entity not related to xanthomatosis. 

Currens and Popp^ stated that the etiol- 
ogy AA'as obscure but mentioned that the 
patliology frequently suggested that the 
disease might be an infectious type of 
granuloma. The finding of large amounts 


* From the Radiological Branch, Letterman General Hospital, San Francisco, California. 
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of lipoid in some of the lesions has been the 
main evidence for regarding Hand-Schiiller- 
Christian’s disease as a lipoid metabolic 
disorder. Cowie and Magee^ made a study 
of the lipoid content of various tissues in a 
case of Hand-Schiiller-Christian’s disease 
and in a control case of similar age and ane- 
mia. They found no essential differences in 
the lipoid content of the tissues with the 
exception of the xanthomatous masses. 
Gross and Jacox” felt that Hand-Schiiller- 
Christian’s disease was a chronic form of 
reticulo-endotheliosis and that Letterer- 
Siwe’s disease was an acute type of the 
same disease process. 

CLINICAL FINDINGS 

All the clinical signs are dependent on 
the location of the granulomatous masses 
and may be extremely variable. The in- 
volvement can differ between the extremes 
of a single bone lesion to generalized bone 
and soft tissue involvement. Early in- 
vestigators mentioned that the triad of 
“skull defects, exophthalmos, and diabetes 
insipidus” were necessary for a diagnosis of 
Hand-Schiiller-Christian’s syndrome. Later 
it was found that any combination of these 
may be present and not infrequently all 
three so-called “essentials for diagnosis” 
were absent. 

Headaches and localized areas of scalp 
tenderness are two of the more common 
findings. Defects in the mandible associated 
with gingivitis and loosening of the teeth 
are often present. Dalitsch® mentioned the 
frequency of oral lesions as a late manifesta- 
tion of this disease. It has been noted that 
cutaneous lesions may occur rather fre- 
quentl}L^° Occasionally a lymphadenopath 
may be the initial finding.®'^® Enlargement 
of the liver and spleen has been reported. 

It has been generally agreed that when 
diabetes insipidus is present it is a result of 
granulomatous infiltration of the hypophy- 
sis and tuber cinereum. Rowland^® reported 
that with involvement of the pituitary 
gland, destructive changes in the sella v.'ere 
found in less than one-third of the cases. In 
younger individuals, signs of hypopituitar- 


ism (diabetes insipidus, dwarfism and adi- 
posogenital dystrophy) are not an uncom- 
mon finding. 

In those cases where there is considerable 
pulmonary involvement, the main com- 
plaints may be those of weakness, loss of 
weight, coughing and chest pain. In a recent 
report Currens and Popp^ stated that pul- 
monary fibrosis is rarely associated with 
these cases but other authors have reported 
that it occurs rather frequently.^'"’^^’^''^^ 

There have been a number of cases where 
the initial finding, usually diabetes or a 
solitary bone lesion, has been present for 
many years prior to the development of 
generalized involvement. Davison ^reported 
a case of a male, aged twenty-seven, whose 
complaints started at the age of twenty-two 
with pain and falling out of teeth. Diabetes 
insipidus developed at the age of twenty- 
five and neurological symptoms at the age 
of twenty-eight. The patient died of a 
pulmonary infection at the age of thirty. 
Dauksys® reported a case of a white male, 
aged thirty-seven, who had had a polyuria 
since the age of twenty-one. Hilton and 
Eden^-’ report a case of xanthomatosis in 
which diabetes insipidus persisted for six 
years prior to the development of defects in 
the skull, femur and mandible. 

Xanthomatous infiltration may simulate 
a mastoiditis. Exophthalmos, when present, 
is due to involvement of the bony orbits 
and not to increased intracranial pressure. 
The exophthalmos may be unilateral. 
Available literature shows a frequency of 
approximately 2 to 1 in males but does not 
reveal any apparent racial tendency. 

For a long time xanthomatosis was 
though to be primarily a disease of the 
first decade but this is not a disease confined 
to childhood. Recently more cases in adults 
have been reported. Spontaneous remis- 
sions may occur in both the single and 
multiple lesions.^'’”'^'-"^ Disappearance of 
untreated pulmonary infiltration has never 
been observed. 

LABORATORY FINDINGS 

A review^ of the literature fails to show 
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any constancy in the laboratory findings 
that might be of value in diagnosing this 
group of diseases. Leukocytosis has been 
reported in a number of cases. An increase 
in the blood cholesterol level has been 
given considerable significance by some 
authors but numerous cases haA’-e been re- 
ported Avhere the blood cholesterol values 
remained essentially within normal limits. 
Dauksys® in a rather detailed review of the 
literature found that 50 per cent of the 
reported cholesterols were above 230 mg. 
per 100 cc. of blood. The serum calcium, 
phosphorus, total protein, albumin-globulin 
ratio and phosphatase have shown no sig- 
nificant variations. A moderate eosinophilia 
has occasionally been reported. Smears and 
cultures from the lesions have failed to 
demonstrate the presence of a causative 
organism. Lane and Smith-® reported that 
there were variations of lipoid content in 
different lesions in the same patient. 

Most investigators agree that there 
may be considerable variation in the 
histopathology of these granulomatous le- 
sions. The histopathology of Hand-Schuller- 
Christian’s disease, eosinophilic granuloma 
and Letterer-Siewe’s disease may be so 
identical that differentiation is impos- 
sible.^-’^® The granuloma may resemble a 
foreign body giant cell tumor or may ex- 
hibit the so-called typical xanthoma cells. 
Eosinophilic infiltration may be the pre- 
dominant finding. Some authors*’®® believe 
that the “foam cells” are present in the 
early stages of the lesion and disappear 
during the healing phase. Green and Farber 
described the appearance of “foam cells” 
as being associated Avith a late stage of this 
process. Letferer®^ stated that the “choles- 
terol infiltration merely represents a char- 
acteristic associated feature of the granu- 
lomatosis.” 

In a survey of the literature, Gross and 
Jacox’® anal\’2ed 84 reported cases of Hand- 
Schiiller-Christian’s disease and found that 
in 26 instances neither the presence nor 
absence of “foam cells” was mentioned. In 
9 cases, autopsy and biopsy material 
showed no “foam cells.” Eosinophilic in- 


filtration Avas noted in 29 of the 84 cases. 
In 45 cases in Avhich the blood cholesterol 
Wei Avas indicated, 23 had a level aboA^e 
200 mg. per 100 cc. of blood. 

ROENTGENOLOGICAL FINDINGS 

The bone defects are not due to a dis- 
turbance of the calcium metabolism but to 
pressure from the granulomatous masses. 
Healing of the bone lesions occurs by neAvIy 
formed spongiosa AATth occasional osteoid or 
cartilaginous tissue.®® Bass^ mentioned that 
eosinophilic granuloma is an expanding 
lesion of bone and felt that this Avas a dis- 
tinctiA’e characteristic of eosinophilic granu- 
loma as compared AA'ith Hand-Schiiller- 
Christian’s disease. Green and FarbeA^ 
reported that solitary granuloma of bone 
does not expand the cortex and shows mini- 
mal reactiA'e changes in the bone except in 
the healing phase. Rovdand,®® Teperson,®® 
Otani and Ehrlich,®^ Freund and Ripps,® 
all mention that thickening of the bone is 
rare in the acute form and usually occurs 
only in the adult or chronic form. 

In early skull lesions, if two layers are 
inAmlved, the defects haA'e blurred margins 
and are moth-eaten in appearance. Large 
defects invohdng three layers are sharply 
delimited and geographic in appearance.®® 
HoAAWer, even Avith inAmEement of all 
layers the margins haA'e an indefinite out- 
line in the healing phase. The roentgeno- 
logical appearance of the defects of Hand- 
Schiiller-Christian’s disease are similar to 
those found in the so-called eosinophilic 
granuloma or solitary granuloma ol bone. 
Pathological fracture of a femur has been 
reported.®® Lesions in the femur are not the 
clear-cut defects seen in the skull and re- 
semble chronic osteomyelitis. moderate 
bone reaction may be present.*® Most of the 
reported skeletal defects have been in the 
skull, peK'is, femora, and ribs. Pulmonary 
inA'oEement is not infrequent and is usually 
spoken of as a generalized fibrosis. Nearly 
all of the fatal cases have shown extensiA'e 
inA'olA'ement of the lungs.®®’®' In chronic 
cases, the pathology is largely a fibrosis 
but in the acute forms, it is mainly a soft 
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granulomatous infiltration. In the healing 
stage of these lesions, the appearance of the 
lungs may suggest pneumoconiosis. In the 
early phase, diffuse soft infiltration may be 
comparable to a generalized tuberculosis 
or a fungus infection. The roentgen ap- 
pearance of the chest can be that of numer- 
ous small emphysematous blebs resulting 
from an escape of air into the interstitial 
tissues of the lungs secondary to granu- 
lomatous destruction of the alvolar walls.®’^® 
Xanthomatous involvement of the lungs 
has never been observed alone or in cases of 
solitary lesions of bone.^‘* Currens and 
Popp"* report that pulmonary fibrosis has 
rarely been seen in connection with xantho- 
matosis. This is contrary to the reports of 
other investigators.^’^’®'®’®’^®’^'^^’®^ 

DIFFERENTIAL DIAGNOSIS 

The distribution of bone lesions is similar 
to that found in multiple myeloma and 
have frequently been mistaken for such. 
The lesions in the long bones, usually the 
femora, are not as sharply demarcated as 
in the skull and may be mistaken for 
chronic osteomyelitis. The skull defects 
must be differentiated from cholesteatoma, 
osteoporosis circumscripta, tuberculous os- 
teomyelitis, syphilitic osteomyelitis, meta- 
static carcinoma and multiple myeloma. In 
some instances, an osteolytic lesion of the 
mandible is the only roentgen finding and 
may represent the initial bone lesion. A 
similar picture could be produced from a 
localized osteomyelitis, secondary to a root 
abscess or an infected cyst. History of pain 
and discharge from the ears may simulate 
a mastoiditis. 

Clinical findings of a hypopituitarism 
may be entirely due to granulomatous in- 
vasion of the hypophysis and tuber cine- 
reum. Cases which show a lymphadenop- 
athy can be confused with Hodgkin’s 
disease or tuberculosis. With massive 
granulomatous replacement of the bone 
marrow, the clinical picture is that of a 
severe aplastic anemia.^'^’^ Pneumoconiosis, 
tuberculosis and fungus infections can 
produce a roentgen appearance similar to 
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various phases of a reticulo-endothelial 
hyperplasia of the lungs. 

TREATMENT 

The early treatment of the Hand- 
Schuller-Christian’s syndrome consisted of 
the use of a pituitary solution which ap- 
parently relieved the diabetes insipidus 
during the use of this drug. In addition, 
these patients were usually put on a low 
fat diet and, in some instances, desiccated 
thyroid. The results were not particularly 
gratifying and in 1930, Sosman^® reported 
the beneficial use of deep roentgen therapy 
on skull defects. This was the beginning of 
what is now the accepted form of treat- 
ment for this group of diseases. Some in- 
vestigators^®’®^ have reported that the filling 
in of the defects following roentgen treat- 
ment requires a much longer time in the 
chronic or adult form. Improvement in the 
bone lesions has been noted as early as four 
weeks following treatment but in some 
instances was not complete until eighteen 
months following therapy. Very few cases 
have been reported where there has not 
been a favorable response to deep roentgen 
therapy. The recently described solitary 
lesion of bone has also responded well to 
roentgen therapy.^® Most authors reporting 
the use of deep roentgen therapy state that 
there has been a rapid symptomatic re- 
sponse. In some instances the lesions have 
been treated by curettage. Some of these 
have shown no improvement following the 
operation and recurrences have occurred. 
Teperson®® reports a case of a cranial defect 
above the right orbit which was surgically 
excised and recurred four months after 
operation. One and one-half years later 
there was generalized bony involvement. 
Roentgen treatment was given to the para- 
thyroids but the defects continued to in- 
crease in size. Deep roentgen therapy was 
subsequently given to the skull and ilium 
and the cranial defects began to recede at 
the end of four weeks. 

Reports of the treatment of pulmonary 
lesions are rare. Kartagener and Fischer^' 
w'ere of the opinion that irradiation of the 
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lungs made the fibrosis worse. Currens and 
Popp* reported a case treated with a total 
dose of ‘I'/O r at 130 kv. with marked im- 
provement in the bone lesions. This patient 
exhibited pulmonary fibrosis which was 
treated vith deep roentgen therapy. Slight 
improvement of the treated portions was 
noted. One side of the chest was treated 
and the opposite side was used as a control. 

Jones*® reported a single case which 
showed reossification in one to four months 
following roentgen therapy. He was of the 
opinion that the longer the lesions are pres- 
ent prior to treatment, the slower the reos- 
sification. Wortis, Wolf and Dyke**® re- 
ported 2 cases treated with deep roentgen 
therapy using small doses (300 r) with re- 
gression of the lesions in six weeks. Kel- 
logg*® reports a case of a single lesion in the 
skull treated with roentgen therapy, dosage 
not stated, with almost complete healing 
in one and one-half years. 

Irradiation of pituitary gland to control 
the diabetes has met with varying degrees 
of success. Obviously little improvement 
can be anticipated where the involvement 
is no longer in the granulomatous stage 
but has gone on to fibrosis. 

Itis noteworthy thatmany of the reports 



Fig. I. Case 1. Later.1I projection of the skull 
demonstrating multiple irregular are.is of bone 
destruction particularly in the left parietal and 
occipit.il bones. 



Fig. 2. Case i. Skull e.xamination seventeen weeks 
after completion of roentgen ther.ipy showing con- 
siderable filling in of the bone defects. 

in the literature do not satisfactorily de- 
scribe the amount or type of roentgen 
therapy administered. 

REPORT OF CASES 

Case i. White, male, aged twenty-four, was 
admitted to Letterman General Hospital, May 
4, 1944, complaining of polydipsia and poljmria 
which had existed since February, 1943. He 
had lost approximately 12 pounds in weight. 

Past history disclosed an appendectomy in 
1924 at the age of four years, and submucous 
resection in December, 1943. Patient sustained 
a fracture of the left little finger in 1925. No 
further history of illness or accident. 

Patient entered military service on February 
18, 1941. At that time he states that he was in 
good health with no complaints. While on a 
routine flight in January, 1943, the plane 
dropped about 200 feet and the patient struck 
his head on the canopy. He was not uncon- 
scious, but a headache was noted which lasted 
for four days. It was following this headache 
that an increase in thirst was first noted. The 
patient also noted a gradual loss of weight 
during this time. 

In February, 1943, he was hospitalized and 
a routine roentgenogram of tlie chest revealed 
a pneumonitis of the left lung. Patient had no 
pulmonary complaints. He stated that during 
exercise periods, he seemed to “burn up and 
could not perspire and that he passed out three 
times from heat exhaustion. The polydipsia 
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Fig. 3, Case i. Posteroanterior projection of chest 
showing extensive fibrosis throughout both lungs, 
slightly more marked on the right. 

and polyuria persisted but other than this the 
patient was asymptomatic. 

One year later the patient was again hos- 
pitalized for a persistence of the pulmonary 
infiltration and was later transferred to Letter- 
man General Hospital. 

On admission the patient was a well devel- 
oped and well nourished white male showing 
no abnormal physical findings with the excep- 
tion of several small areas of scalp tenderness in 
the left parietal and occipital regions, 

A complete roentgenological survey revealed 
the following findings: At the junction of the 
proximal and middle thirds of the left femur, 
there were about 15 small indefinite and irregu- 
lar areas of decreased density, none of which 
exceeded 5 mm. in diameter and were associ- 
ated with a moderate increase in the thickness 
and density of the cortex. There was a resultant 
increase in the diameter of the femur in this 
area. A roentgenogram of the chest showed 
extensive soft infiltration and fibrosis through- 
out both lungs, slightly more marked on the 
right. There were no other significant findings. 
Roentgenograms of the skull showed multiple 
irregular areas of bone destruction most of 
which were located in the left half of the skull 
and in the occipital region. One spherical area 
of bone destruction measuring 2 cm. in its 
greatest diameter was located in the right 
frontal bone. This defect was much smoother 
in outline, as compared with the other skull 
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lesions. The defects in the left parietal region 
were markedly irregular in outline and had 
less definite margins. The areas of bone destruc- 
tion in the occipital region were the least promi- 
nent, There was no bone reaction about any 
of the skull defects. The sella was normal in 
appearance. 

Laboratory findings were as follows: Urinaly- 
ses showed a persistently low specific gravity 
varying between i.ooo and 1,007 and repeated 
examinations for Bence-Jones protein were 
negative. Blood chemistry studies. Serum pro- 
tein 7.2 mg,; serum albumin 3.4 mg.; serum 
phosphorus 4,1 mg.; serum calcium 10.7 mg,; 
alkaline phosphatase 2,1 Bodansky units; the 
cholesterol level showed very little variation, 
254 to 259 mg.; cholesterol esters varied be- 
tween 200 and 210 mg. Blood counts remained 
within normal limits. 

On May 15, 1944, a biopsy of skull lesions 
was done under local procaine infiltration 
anesthesia. An incision was made in the occipi- 
tal region just above the external occipital 
protuberance and about in the midline. A gray- 
ish, granular appearing material was seen ex- 
truding from the defect in the skull. This ma- 
terial was curetted away and it was found 
that both tables of the skull had been involved 
and the defect went through to the dura. 

Pathological Report. The specimen consists of 
several small hemorrhagic, yellowish and 
brownish fragments of tissue. 



Fig. 4. Case i. Chest examination twenty and one- 
half weeks later shows very slight improvement. 
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Microscopic; The specimen is composed of 
inflammatory and fibrotic granulation tissue. 
The cellular infiltrate consists of two chief 
types of cells, one an eosinophile and the other 
a single or multinucleated histiocyte, occurring 
focally, diftusely and occasionally in spaces. 
The eosinophiles are extremely numerous and 
of the mature type. The histiocytes are single 
and multinucleated. The nuclei are small and 
large, irregular in outline, vesicular, often in- 
dented or folded and contain a well defined 
nucleolus. There are sometimes as many as 
twelve or more nuclei scattered about the 
periphery or concentrated in the center of the 
cell. The cytoplasm stains deeply and shows 
considerable phagocytosed material including 
stainable lipoids; pigment and cellular debris, 
particularly eosinophiles in part or in whole. 
The granulation tissue is fairly well preserved 
but shows areas of hemorrhage and coagulation 
necrosis. The vacuolar fatty changes are most 
pronounced in the degenerated areas. There are 
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Fig. 5. Case 1. Multiple small defects in the left 
femur with thickening of the cortex and expansion 
of the bone. There was no demonstrable change 
subsequent to roentgen therapy. 



Fig. 6. Case ii. Posteroanterior projection of the 
chest shows a diffuse soft infiltration in both lungs 
and an area of bone destruction in the posterior 
portion of the left fifth rib. 

no large sheets of viable xanthomatous cells. 
The fibroblasts of the stroma are mature. The 
granulation tissue is rich in capillaries. There 
are a feiv infiltrated small lymphocytes. There 
is no evidence of bone. Impression: Chronic 
granulomatous lesions of skull with numerous 
eosinophiles and single and multinucleated 
macrophages containing moderate amounts of 
stainable lipoid. 

Case 11. White, male, aged twenty-seven, 
was admitted to Letterman General Hospital 
on April 10, 1944, complaining of pains in the 
left chest aggravated by deep breathing and a 
tender spot just to the right of the symphysis 
of the mandible. Patient also complained of 
some indefinite pain in the region of the right 
hip. 

Past history disclosed no previous illness 
with the exception of an attack of the mumps 
in childhood. 

Patient entered military service on October 
3, 1942. While enroll te to the Soutlnvest Pacific 
Area in May, I 943 > he fell and injured his right 
hip. There was no particular discomfort until 
about three weeks later when he noticed the 
onset of sharp pains in the right hip, particu- 
larly while walking. At rest he noticed a con- 
starit aching in tliat region. There were no 
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Fig. 7. Case 11. Chest examination seventeen and 
one-half weeks later showing marked clearing of 
the chest. Roentgenogram taken sixteen weeks 
following treatment to the right chest and four 
and one-half weeks following treatment to the 
left chest. 

fevers, chills or involvement of other joints. 
During August, 1943, he was hospitalized for 
three weeks because of this discomfort. In 
October, 1943, he was hospitalized again be- 



Fig. 8 . Case 11. Lateral projection of the sklulsh ows 
multiple sharply circumscribed areas of bone de- 
struction in the right parietal and occipital bones. 


cause of malaria, having had three serious 
paroxysms. During November, 1943, he started 
complaining of slight sticking pains in the left 
chest aggravated by deep breathing. One 
month later he noted a tender spot just to the 
right of the symphysis of the mandible. Roent- 
gen evidence of a bilateral pneumonitis re- 
sulted in his admission to a hospital. During 
his six weeks of hospitalization, he began to 
complain of mild pain and looseness of the right 
lower teeth. Roentgenogram of the mandible 
disclosed an osteolytic process in this area and 
the six lower anterior teeth were removed. 

On February 8, 1944, he was admitted to a 
general hospital where the following findings 
were obtained: (i) a mild evening fever was 
present throughout his eight weeks of hospitali- 



Fig. 9. Case ii. Skull examination twenty-three and 
one-half weeks later with an almost complete fill- 
ing in of one of the defects and more indefinite 
margins to the remaining defects. A new area of 
bone destruction is noted in the left frontal bone. 

J 

zation; (2) the liver was found to be enlarged; 
(3) roentgen evidence of localized osteolytic 
processes in the fifth left rib posteriorly, nu- 
merous areas in the skull, the anterior portion 
of the right side of the mandible and the pelvis. 
A roentgenogram of the chest showed extensive 
soft infiltration in both lungs which was thought 
to be a moderately advanced bilateral pul- 
monary tuberculosis. Specimens were obtained 
from the left fifth rib and the skull. 

Laboratory findings during this time were as 
follows: Bence-Jones protein, serum, calcium, 
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repeated blood cultures and repeated smears 
and culture.s of the sputum for tuberculosis and 
fungi were negative. The only significant lab- 
oratory finding was a iiigh blood cholesterol 
which varied between 235 and 288 mg. A speci- 
men ot sternal marrow was obtained and 
showed no significant findings. Smears and 
cultures from the operative areas were entirely 
negative. 

Pathological Report. The specimen consists 
of many irregidar fragments of soft grayish- 
white tissue. 

Microscopic: For the most part, the cells are 
peculiarly lobulated, large mononuclear type, 



Fig, 10. Case ii. Irregular areas ot bone destruction 
in the right sacroiliac region. 


a few of which contain nucleoli and some of 
which resemble epithelioid cells. There are a 
number of phagocytes containing erythrocytes, 
brown pigment probably hemosiderin, and 
lipoid droplets. Numerous eosinophiles, both 
diffuse and focal in location, are scattered 
throughout. There are a few small giant cells 
with two or three nuclei, many of which con- 
tain phagocytosed material. A few scattered 
mitotic figures are seen. Necrosis and hemor- 
rhage are noted. Scarring and fibroblastic reac- 
tion is minimal. Impression: eosinophilic granu- 
loma. 

On admission to Letterman General Hospital, 
the patient showed evidence of a moderate loss 
of weight, and localized areas of tenderness in 
the anterior portion of the right side of the 
mandible, the left fifth rib posteriorly and the 
right parietal and occipital areas. Liver and 
spleen were not enlarged. 



Fig. II. Case 11. Recheck roentgenogram shows al- 
most complete healing of the defects in the right 
sacnim and ilium. 


Further laboratory studies revealed a normal 
sedimentation rate; blood cholesterol levels 
ranging between 250 and 256 mg; repeated 
urinalyses and blood counts to be within normal 
limits and a negative serological test for coccid- 
ioidal infection. 

Roentgenological studies showed the following 
findings: There was extensive soft patchy in- 
filtration throughout the upper two-thirds of 
both lungs. A cyst-like area of bone destruction 
was present in the posterior portion of the left 




Fig. 12. Case ii. Irregular area of bone destruction 
in the anterior portion of the right mandible. 
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fifth rib and measured approximately 3 cm. in 
its greatest diameter. There was moderate ex- 
pansion of the rib in this area. Many of the 
other ribs exhibited small irregular indefinite 
defects. The distal half of the right wing of the 
sacrum and the adjacent portion of the ileum 
contained multiple irregular areas of bone de- 
struction, the margins of which showed no bone 
reaction. There were several small areas of 
decreased density in the right pubis which 
probably represented early changes of the same 
process. Multiple sharply delimited areas of 
bone destruction involved the right parietal, 
temporal and occipital bones. The largest of 
these defects measured 4 cm. in diameter. 
Roentgenogram of the right mandible dis- 
closed a single large defect just anterior to 
the mental foramen. 

A specimen was again obtained from the 
occipital region of the skull with the following 
microscopic findings: Sections show a moder- 
ately dense fibrous background which, in some 
regions, is densely infiltrated with many dif- 
ferent types of cells. There is a distinct pre- 
dominance of eosinophilic leukocytes in some 
regions. In other places, the lymphocytes stand 
out sharply. Associated with these two types 
of cells are sheets of large mononuclear cells 
that have a prominent, somewhat vesicular 
nucleus in which there is a large basophilic 
nucleolus. These phagocytic cells are occasion- 
ally multinucleated. Sometimes, they have a 
vacuolated cytoplasm. Pigment may be present 
in the cytoplasm. An occasional mitotic figure is 
noted. An occasional large blood vessel is pres- 
ent but there is nothing unusual about the 
general vascular network. Cultures prepared 
from the material at the time of surgery showed 
no growth in any of the media inoculated. 
Routine typhoid-paratyphoid agglutinations 
were set up with the patient’s serum and were 
negative. In addition, several Salino 77 eUa anti- 
gens were used, particularly strains of typhi- 
murium and these were negative. Diagnosis; 
Eosinophilic granuloma of bone. 

TREATMENT 

Case i. In view of the marked elevation of 
the fluid intake and output, it was decided to 
first irradiate the pituitary gland. Daily treat- 
ments were given on four successive days using 
right and left 7 by 7 cm. fields. Both fields were 
treated daily and received 100 r with the follow- 
ing factors: cioo kv.; 0.5 mm. copper and i mm, 
aluminum added infiltration; half-value layer 


0.9 mm. copper; 50 cm. skin-target distance and 
28,5 r per minute in air. A total dose of 400 r 
was delivered to each field. Treatments were 
begun on May 20, 1 944. 

A 7 by 7 cm. field was directed to the right 
side of the skull and a 10 by 10 cm. field to the 
occipital region. These areas received 100 r 
every other day for a total of 400 r to each field. 
Treatments were begun on May 25, 1944. 

An anterior and a posterior field, each meas- 
uring 15 by 15 cm. were directed to the involved 
area in the left femur. Each area received 200 r 
on alternate days for a total of 600 r to each 
field. This series of treatment was instituted on 
May 31, 1944. 

A series of deep roentgen therapy to the right 
chest was instituted on June i, 1944, using two 
anterior and two posterior fields all of which 
measured 15 by 15 cm. A single field was 
treated daily and received 200 r per treatment. 
Each area received a total of 600 r. The left 
side of the chest was then treated in a similar 
manner beginning August 7, 1944, and each 
of these fields also received a total of 600 r. The 
same physical factors were used for treatment 
of all areas. 

All roentgen dosages refer to air measure- 
ments. 

Case ii. Two 7 by 7 cm, fields over the an- 
terior portion of the right mandible and the 
right temporo-parietal region and a 1 5 by 1 5 cm. 
occipital field were treated every other day 
with the same factors as in Case I. The three 
areas received 100 r every other day for a total 
of 400 r to each field. Treatments were insti- 
tuted on May 12, 1944. 

A single 15 by 15 cm. posterior field was used 
to treat the destructive lesion in the right 
sacroiliac region. Daily treatments of 100 r 
were given for a total of 400 r to this field. 
Treatments were begun on May 26, 1944. 

On May 30, 1944, a series of deep roentgen 
therapy to the right chest was instituted using 
two anterior and two posterior fields, each of 
which measured 15 by 15 cm. A single field was 
treated daily and received 200 r per treatment. 
Each field received a total dose of 600 r. 

A second series of treatments to the right 
sacroiliac region were instituted on June 13, 
1944, and the same dosage repeated. 

On August 7, 1944, a series of deep therapy 
treatments to the left side of the chest were 
begun and treatments given in exactly the same 
manner as on the right side of the chest. 

On September 6, 1944, a single 7 by 7 cm. 
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portal was directed to the new lesion that de- 
veloped in the superior aspect of the left 
frontal bone. Daily treatments of 100 r were 
given for a total of 300 r to this area. 

AH roentgen dosages refer to measurements 
in air. 

RESULTS OF THERAPY 

Case 1. Following a series of deep roentgen 
therapy to the pituitary gland, there was a 
rather prompt and marked reduction in the 
fluid intake and output so that at the end of 
one week, patient’s average intake and output 
was 4,500 cc. per twenty-four hours as com- 
pared with 10,000 to 1I3OOO cc. intake and out- 
put at time of admission. Tenderness and ach- 
ing of the bones rapidly disappeared while 
treatments were being administered to the 
areas of destruction. There was no apparent 
change in the appearance of the lesion in the 
proximal half of the left femur. Follow-up 
roentgenograms of the skull showed a marked 
filling in of all of the bone defects. The margins 
of these defects are now difficult to trace. The 
roentgenogram of the chest showed very slight 
improvement. There was some regression of the 
small patchy areas of soft infiltration but the 
extensive areas of fibrosis were relatively un- 
changed in appearance. 

Case 11. There has been a marked clearing 
of the chest with a minimal amount of residual 
fibrosis. The defect in the left fifth rib was 
slightly larger in size but this was attributed to 
the fact that the left side of the chest was not 
treated until two montlis after roentgen therapy 
had been given to the right side of the chest. 
A roentgenogram of the pelvis showed a marked 
filling in of the bone defects which now exhibit 
a small zone of osteosclerosis about their mar- 
gins. Roentgenograms of the skull demon- 
strated considerable filling in of the defect in 
the right temporal bone and less sharply de- 
marcated borders of the remaining defects. A 
new area of bone destruction measuring 1.5 
cm. in diameter was noted in the posterior por- 
tion of the superior aspect of the left frontal 
bone. This patient also exhibited early relief 
of pain and tenderness in the treated areas. 

SUMMARY AND CONCLUSIONS 

The separation of Hand-Schiiller-Chris- 
tian’s disease, eosinophilic granuloma or 
solitary granuloma of bone and Letterer- 
Siwe’s disease into specific disease entities 


o r o 

o5o 

is not valid on the basis of the evidence at 
hand. 

There are insufficient data to support the 
claim of a lipoid metabolic disorder as the 
primary causative factor. There are no 
pathological or roentgenological findings 
that warrant classifying these syndromes as 
individual diseases. It is felt that all these 
processes are variants of a hyperplastic re- 
action of the reticulo-endothelial system 
and can be properly grouped under the 
term reticulo-endotheliosis. Eosinophilic 
granuloma or solitary granuloma of bone 
represents a localized or focal hyperplasia 
of the reticulo-endothelial system. 

The stage of the disease process in the 
hypophysis and tuber cinereum will deter- 
mine the response of the diabetes insipidus 
to roentgen therapy. Little or no imprm'^e- 
ment will occur if the infiltration is in the 
stage of fibrosis. 

The pulmonary pathology is comparable 
to that found in the bones which, in its 
early stages, is a granulomatous process and 
in the healing phase is almost entirely 
fibrosis. Pulmonary involvement in the 
early phase responds to deep roentgen 
therapy but lesions that have gone on to 
fibrosis show very little change. 

Satisfactory response of the bone, pitui- 
tary and pulmonary lesions can be obtained 
with relatively small doses of roentgen 
radiation. In the two cases reported, 600 r, 
measured in air, to any one field was ex- 
ceeded on only one occasion. None of the 
skull lesions received more than 400 r, 
measured in air, through any one field. 

Medical College of Alabama 
University of Alabama 
Birmingham 5, Alabama 
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ROENTGENOLOGICAL EXAMINATION OF THE POWER 
OF RESISTANCE OF THE TRACHEAL WALL 
AN IMPORTANT SIGN IN TREATMENT OF TRACHEAL STENOSIS 

By MAX SGALITZER, M.D. 

SE,\TTLEj AVASKINGTOX 


T he trachea is a hollow cylinder filled 
with air embedded in organs of greater 
density. Therefore it must be visible in the 
roentgenogram. A roentgen examination 
based on the representation of the trachea 
in two positions, perpendicular to each other 
— in anteroposterior and lateral positions — 
must give a true picture of the changes 
in position and shape of the trachea. 
The roentgen examination of the trachea in 
these two positions makes it possible 
to recognize whether the trachea has 
undergone any change in its position and 
whether a stenosis is present. These facts 
are of great importance when consider- 
ing patholog}' and therapy of the case in 
question. 

In examining the trachea in the lateral 
position the patient lies on his side on the table, 
his shoulders bent backward as far as possible. 
The patient is fixed in this position. His head 
is supported at the natural level by sand bags. 
The central ray is projected to the claHcle 
nearest the film, aiming at the center of the 
film. 

In addition to roentgenography, roent- 
genoscopy plays an important part. In 
roentgenoscopy the patient should turn 
slowly. In this way roentgenoscopy will 
show the trachea most clearly at the mo- 
ment when the central ray passes the 
longest diameter of the tracheal stenosis. 
Thus roentgenoscopy (complementary to 
roentgenography) allows important con- 
clusions about the kind of the tracheal 
stenosis and particularly in cases in which 
tlie pressure on the trachea takes place in 
an oblique direction. 

By means of the roentgen examination 
we can recognize displacements, deviations 
and stenoses of the trachea in a much more 
simple and exact way than by laryngologi- 
cal methods. On the other hand, the roent- 


genological examination will not inform us 
about other questions (condition of the 
mucous membrane, disturbances in inner- 
vation, etc.) which can be ascertained easily 
by laryngological. examination. 

Displacements and stenoses of the tra- 
chea are most frequently observed in pa- 
tients with goiter. An objective determi- 
nation of the question whether difficulties 
in breathing are due to pressure of the 
goiter on the trachea is important; because 
it is well known that dyspnea in patients 
with goiter is not necessarily caused by 
stenosis of the trachea but may be due to a 
pathological condition of other organs, 
particularly of the heart and lungs. The 
operative removal of a goiter in a patient 
where the difficulties in breathing have 
been erroneously attributed to a tracheal 
stenosis would do great damage to the pa- 
tient and would be a serious mistake. 

A well known fact is the frequent and 
striking disproportion between the degree 
of the tracheal stenosis and the degree of 
the dyspnea. Especially patients with 
slowly growing goiters and gradually in- 
creasing pressure on the trachea will be- 
come accustomed to the difficulties in 
respiration to such an extent that they will 
scarcely become aware of any serious 
trouble. No doubt these patients are in con- 
stant danger as a slight swelling of the 
mucous membrane in the area of the ste- 
nosis may produce serious difficulties in 
breathing and suffocation. 

The roentgen examination made accord- 
ing to the above mentioned technique offers 
without any difficulty an objective judg- 
ment on the condition of the trachea. At 
the same time it will give us an explanation 
about a possible presence of an intra- 
thoracic goiter, about the condition of the 
heart and the lungs. Roentgenoscopy, con- 
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secutive to roentgenography, will show 
whether or not the intrathoracic portion of 
the goiter rises in swallowing and coughing. 
This differentiation is of great importance 
as indication for the kind of treatment. A 
lack of mobility reveals presence of ad- 
hesions with the neighboring tissues which 
may make an operative removal of the 
goiter very difficult (danger of gas 
embolism, asphyxia, mediastinal emphy- 
sema, etc.). 

With the statement of the kind of dis- 
placement and change in shape of the 
trachea, the efficiency of the roentgen ex- 
amination in pathological conditions of the 
trachea is by no means completed. In ad- 
dition it further offers a knowledge of the 
condition of the tracheal wall. It allows a 
critical examination of the -power of resist- 
ance and fir'mness of the cartilaginous rings 
of the trachea. The power of resistance of 
the tracheal wall is very frequently 
weakened by a long lasting pressure ex- 
erted by the goiter. The firmness of the 
cartilaginous rings of the trachea, their 
power of resistance may decrease by the 
pressure of a long existing goiter causing a 
great danger for the patient. The cartilagi- 
nous tissue of the tracheal rings may in 
some places partly or completely disappear. 
Thus the dreaded and dangerous patholog- 
ical feature of a malacia of the trachea may 
develop. This softening of the cartilaginous 
rings of the trachea may cause sudden 
death by suffocation due to collapse of the 
trachea. 

Malacia of the trachea is not infrequently 
observed in goiters of adults which have 
existed for many years, particularly in hard 
fibrotic goiters, sometimes also in recent 
goiters of young people. Very often malacia 
of the trachea is also observed in malig- 
nant goiters. 

The knowledge of the condition of the 
wall of the trachea in patients with goiter 
is of the greatest importance as in this way 
we learn to judge the degree of danger to 
the patient arising by the tightening of the 
trachea by the goiter. 

Between normally preserved cartilagi- 


nous tracheal rings and pronounced malacia 
all transitional stages of softening of the 
tracheal wall may be observed. The roent- 
gen examination easily demonstrates the 
serious and dangerous pathological fea- 
tures of malacia which mean an absolute 
indication for operative removal of the 
goiter. 

The softening and weakening of the 
tracheal rings is easily diagnosed by a 
change in width of the tracheal lumen in 
intratracheal increase and decrease of air 
pressure^’^ Malacia of the trachea in the area 
of the stenosis can be recognized without any 
difficulty by great enlargement of the tracheal 
lumen in increased intratracheal air pressure 
and by a very marked narrowing in decreased 
intratracheal air pressure. 

For an increase in intratracheal air pres- 
sure the experiment of Valsalva is used 
(deep inspiration, closure of nose and 
mouth, and attempt to exhale); for de- 
crease in intratracheal air pressure the 
experiment of Muller is employed (com- 
plete exhalation, closure of nose and mouth 
and attempt to inhale). The str.king 
changes in the width of the tracheal lumen 
under the influence of these two experi- 
ments are easily explained by the de- 
creased power of resistance of the tracheal 
wall in the area of malacia. In increased 
intratracheal air pressure this diminished 
power of resistance will cause an abnormal 
protrusion; in decreased intratracheal air 
pressure it will cause narrowing of the tra- 
cheal lumen in the area of malacia or a 
complete collapse of the trachea due to a 
sucking effect. 

On the other hand, the changes in shape 
of the tracheal stenosis in normal power of 
resistance of the cartilaginous rings of the 
trachea are very small, equal and concen- 
tric on both sides; whereas in malacia, 
changes in shape of the trachea usually in- 
volve one wall only. These changes are not 
only very marked but also unequal and 
eccentric. 

It would be too demanding on the doc- 
tor’s time, especially in large hospitals, to 
have to explain to every patient with a 
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goiter the experiments of Valsalva and 
Miiller in examining the trachea. For orien- 
tation in roentgenoscopy it appears suffi- 
cient instead of the experiment of Valsalva 
to have the patient cough in order to in- 
crease the intratracheal air pressure and 
instead of the experiment of Muller to 
have him sniffle in order to decrease the 
intratracheal air pressure. 

Before examination of the trachea for 
changes in width of its lumen under 
changed conditions of air pressure it is ad- 
visable to slowly rotate the patient during 
roentgenoscopy until the trachea is most 
clearly visible; that is, that position in 
which the central ray passes the longest 
diameter of the tracheal stenosis. In serious 
cases of malacia we may in this manner 
even see roentgenoscopically a respiratory 
fluttering of the tracheal wffll. 

The tracheoscopical examination recog- 
nizes the pathological feature of malacia 
of the trachea by haziness of the design 
and narrowing of the tracheal rings, by 
decrease in consistency of the mucous 
membrane, possibly by a respiratory flut- 
tering of the tracheal wall. However, this 
tracheoscopical diagnosis of malacia of the 
tracheal wall will be possible only in ad- 
vanced cases and often then only sup- 
posedly. 

A systematic roentgenological examina- 
tion of the power of resistance of the carti- 
laginous rings against intratracheal changes 
in air pressure will be very useful for indi- 
cating the kind of treatment of patients 
with goiter. It is superfluous to state that 
the evidence of a pronounced malacia rep- 
resents a strict indication for operation. 
But also effidence of a merely diminished 
power of resistance of the cartilaginous 
rings of the trachea will make an operation 
advisable in cases not complicated by 
serious pathological conditions of heart and 
lungs. 

It is important to k7ioiv of the ■prese77ce of 
of a tracheal malacia before a7i operatio77 be- 
cause of (la77ger of a7i asphyctic msult during 
or shortly after the operative intervention. 
Such a serious event may require an im- 


mediate tracheotomy. It is hardly neces- 
sary to mention to what extent the trache- 
otomy may hinder the healing of the wound. 
Therefore the operation in proved malacia 
must be performed under special precau- 
tions (a possible introduction of a trache- 
oscope) and according to definite methods 
(leaving of a coat of goiter tissue as a sup- 
port around the area of tracheal malacia or 
fixation of the trachea by stitches) in order 
to avoid these untoward and extraordi- 
narily dangerous incidents. 

A malacia of the cartilaginous tracheal 
rings does not disappear after a goiter 
operation. This fact I was able to show by 
re-examining patients with malacia of the 
trachea several years after the operation. 
x‘\ll these patients had no trouble at all 
after the goiter which had tightened the 
trachea had been removed. Stenosis of the 
tracheal lumen in malacia of the trachea 
disappears in the course of several months 
after the operation. Repeatedly instead of 
a former stenosis in the area of malacia a 
considerable dilatation of the trachea de- 
veloped and persisted as evidenced by 
check examination later. 

A roentgen examination of the trachea 
in patients with goiter reveals the type of 
its displacements, deviations and stenoses, 
and also the power of resistance of its wall. 
It also demonstrates the direction from 
which the goiter exerts the pressure. All 
these revelations are of great importance 
in a possible operation. The knowledge of 
the kind of pathological change of the tra- 
chea will possibly keep the surgeon from 
removing a lobe of a goiter, imposing by 
its size but not compressing the trachea and 
from leaving a small lobe which is the real 
cause of the stenosis. 

The examination of the power of resist- 
ance of the cartilaginous tracheal rings in 
intratracheal changes of air pressure will 
prove its value for the indication of an 
operative or conservative treatment in 
those complicated cases of intrathoracic 
goiter attached by adhesions to the neigh- 
boring tissues and causing a stenosis of the 
trachea. This attachment to the adjacent 
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Fig. I. Patient M. U. A, examination of goiter made with normal intratracheal air pressure (anteroposterior 
position). 5, examination of same patient with increased intratracheal air pressure (experiment of Val- 
salva). The tracheal stenosis is considerably widened. C, examination with decreased intratracheal air 
pressure (experiment of Muller). The tracheal stenosis is considerably narrowed. Result: The power of 
resistance of the tracheal wall is diminished. 


tissues can easily be shown roentgeno- 
scopically by its immobility in swallowing 
and coughing. These are the cases which, if 
complicated by serious pathological 
changes of the heart, offer great difficulties 
for the determination as to whether an 
operative or conservative treatment is in- 
dicated. 

In these difficult cases the knowledge of 
the quality of the power of resistance of the 
tracheal wall derived from the examination 
of the trachea under increased and de- 
creased air pressure will facilitate the grave 
decision for the kind of treatment to be fol- 
lowed. The evidence of a Aveakened power 
of resistance of the tracheal wall, particu- 
larly in its intrathoracic part, will make an 
operation, though it may be dangerous, 
more advisable for the patient than a con- 
servative treatment- It is superfluous to 
mention that the result also of the internal 
examination must be most carefully con- 
sidered. 

The roentgenograms reproduced show 
2 cases of malacia of the trachea. 


Figure i A, B, and C are of a patient, M. U., 
female, aged fifty-eight who suffered from a 
goiter for fifteen years, which caused difficult 
breathing in the last few months. 

Figure lA, the anteroposterior roentgeno- 
gram, shows a compression of the trachea from 
the right and left sides and its moderate dis- 
placement to the left (normal intratracheal air 
pressure). 

Figure jB is the same trachea under in- 
creased intratracheal air pressure (experiment 
of Valsalva). The lumen of the trachea widened 
in the area of the stenosis approximately three 
times the former width. 

Figure iC shows the same trachea under de- 
creased air pressure (experiment of Muller). 
The lumen of the trachea is narrowed to about 
one-half its diameter under normal air pressure 

(Fig. lA). 

These changes in v/idth of the tracheal lumen 
make it evident that the power of resistance of 
the wall of the cervical part of the trachea is 
diminished. The operation confirmed the roent- 
genological finding. 

Figure 2Ay B and C are the lateral roent- 
genograms of the trachea of a patient, I. G., 
female, aged sixty-five, with a very severe 
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maJacta of the trachea. She suffered from a goiter 
for more than twenty years. In the last two 
years she had great difficulty in breathing. The 
anteroposterior roentgenogram showed no dis- 
placement of the trachea to the right or to the 
left. In the lateral roentgenogram (Fig. lA) a 
marked displacement of the trachea backward 
was visible. At the same time the trachea was 
severely compressed by pressure exerted by 
the goiter from the front. 

Figure 2B is the roentgenogram of the same 
trachea in increased intratracheal air pressure 
(experiment of ^'alsalva). Its lumen is widened 
very considerably, at least seven times, whereas 
under decreased intratracheal pressure of air 
(Fig. aC) (experiment of hliiller), a complete 
collapse of the trachea in the area of stenosis 
was observed. 

These great changes in width of the lumen of 
the trachea are characteristic of a severe 
malacia. This finding also was fully confirmed 
by operation. 

Not only in patients with goiter but also 
in a great number of other pathological 
conditions, displacements and stenoses of 


the trachea are observed. In some of them, 
especially mediastinal tumors, a malacia of 
the trachea may occur simultaneously. 

SUMMARY 

It is the purpose of the roentgen exami- 
nation of the trachea, after establishment 
of type and extent of possible displacement 
and stenosis, to examine the power of re- 
sistance of the cartilaginous tracheal rings. 
In recent goiters of young people and in 
goiters of adults which have existed for 
many years as well as in malignant goiters 
and mediastinal tumors, not infrequently a 
softening and partial disappearance of the 
cartilaginous rings of the trachea takes 
place. This fact means a great danger for 
the patient and may cause sudden death 
by collapse of the trachea. Therefore so- 
called malacia of the trachea is an absolute 
indication for operation on the goiter. 

It is important to know about tracheal 
malacia before operation because of the 



Fig, 2 . Patient I. G. A, examination of goiter made with normal intratracheal air pressure (lateral positiOT). 
5, examination of same patient with increased intratracheal air pressure (expenment of Valsalva;. Ihe 
tracheal stenosis is widened at least seven times. C, examination with decreased intratracheal air pressure 
(experiment of Muller). Complete collapse of the trachea in the area of the stenosis, esu t. e\ere ma acia 
of the trachea. 
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danger of an asphyctic insult during or 
shortly after the operative intervention. 
Therefore the operation in proved malacia 
must be performed under special precau- 
tionsj and the operative intervention must 
be modified according to definite methods. 
The roentgen examination of the trachea 
can prove without difficulty whether or not 
the cartilaginous tissue of the trachea is of 
normal resistance. 

The following method of roentgen ex- 
amination of the trachea in suspicious cases 
is recommended: 

1. Examination of the trachea in antero- 
posterior and lateral positions in normal 
intratracheal air pressure. 

2. Examination of the trachea in in- 
creased intratracheal air pressure (experi- 
ment of Valsalva: deep inspiration, closure 
of nose and mouth and attempt to exhale). 

3. Examination of the trachea in de- 
creased intratracheal air pressure (experi- 
ment of Muller: deep expiration, closure of 
nose and mouth and attempt to inhale). 

If malacia of the trachea is present, there 
occurs in examination with increased intra- 
tracheal air pressure (experiment of Val- 
salva) a very marked dilatation of the tra- 


cheal stenosis in the area of malacia, and 
in examination with decreased intratra- 
cheal air pressure (experiment of Muller) a 
very marked narrowing or complete col- 
lapse of the stenosis in the area of malacia. 

Before roentgen treatment of a goiter or of 
a mediastinal tumor it is important to de- 
termine, besides the degree of stenosis of 
the trachea, the power of resistance of its 
wall. If a malacia of the tracheal wall is 
found, roentgen treatment must be per- 
formed with greatest care and precaution. 
Only very small doses on many consecutive 
days should be applied; otherwise a sudden 
swelling of the pathological tissue due to an 
early reaction may cause a complete col- 
lapse of the weakened tracheal wall and 
sudden death by suffocation. 

1005 Spring Street, 

Seattle, Wash. 
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A NEW MEDIUM FOR CYSTOURETHROGRAPHY* 

By FRED O. COE, M.D., PHILIP S. ARTHUR, M.D. 

Frovi the Radiological Clinic of Drs. Groover, Christie and Metritt, 

Georgetown University Hospital 
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F or a period of ten years we have been 
using cystourethrography as an aid in 
the diagnosis of lesions of the bladder, 
prostate, and urethra. This work has been 
done at the suggestion of and witli the 
closest cooperation of Dr. R. M. LeComte, 
urologist to Georgetown University Hos- 
pital. Extensive articles by Flocks,- Crab- 
tree and Brodney,^ and others, have ap- 
peared in the urological literature. The 
only article dealing with this subject in 
the past ten years in radiological journals 
has been the recent one by Pereira"* in this 
Journal. 

The medium which we first employed, 
that introduced by Flocks, was lipiodol 
and mucilage of acacia. Its disadvantage 
was that it was unstable and had to be 
made up freshly each time it was used. 
The next medium tried was skiodan in 
mucilage of acacia, manufactured by the 
Winthrop Chemical Company. This proved 
satisfactory, although the viscosity was 
not great enough. Since 1939 we have used 
a medium called Visco-rayopake, a product 
of Hoffmann-LaRoche Company. This is 
an aqueous solution with approximately 50 
per cent organic iodine compound and 3 per 
cent polyvinyl alcohol. It fulfills all the 
necessary requirement of a good contrast 
medium for cystourethrography: namely, 
maximum opacity, minimum irritation, 
homogeneous nature, suitable viscosity, 
and it is not necessary to remove the dye 
from the bladder and urethra after instilla- 
tion, as it is miscible with urine. Tliis 
preparation has been used in all types of 
cases, including traumatic rupture of the 
urethra, and there have been no unusual 
reactions. 

The following is a brief description of 


the technique employed. The only equip- 
ment necessary is a 30 cc. syringe with 5 
cm. of soft rubber catheter firmly attached 
to the tip as an adapter. 

A plain roentgenogram of the abdomen 
is taken first. The bladder is emptied of 
urine. The patient is placed in tJie right 
anterior oblique position; i.e., with the left 
hip slightly elevated by use of a sandbag 
under the left hip. The right thigh is flexed 
and the left extended. The tube is centered 
directly over the symphysis pubis and a 
technique making use of the Potter- Bucky 
diaphragm is employed. Tlie operator then 
inserts the soft rubber catheter adapter 
into the urethra with the right hand, 
forcibly extends the penis with the left 
hand, and at the same time exerts con- 
siderable pressure about the adapter to 
prevent the dye from regurgitating. Twenty 
cubic centimeters of the dye is slowly but 
steadily injected, the operator’s hands pro- 
tected with I inch of lead plate and the 
first exposure of a stereo pair is made. It is 
important to keep constant pressure on 
the plunger of the syringe at all times. 
While the plate is being changed the re- 
maining 10 cc. is injected and the second 
exposure made. The anteroposterior roent- 
genogram is made by immediately placing 
the patient in the supine position and con- 
tinuing the pressure on the plunger of the 
syringe. It is not necessary to mechan- 
ically remove the dye (Fig. i). 

DIAGNOSIS 

Adenoma of the Prostate. Adenoma of the 
middle lobe or middle bar enlargement 
displaces the bladder anteriorly with angu- 
lation of the prostatic urethra as seen in the 
oblique view (Fig. 1). Adenoma of the 


* Presented at the Joint Meeting of the American Roentgen Ray Society and the Radiological Society of North America, Chicago, 
III., Sept. i4“^9, t944* 
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Fio. I. Normal cystourethrogram, oblique projec- 
tion. The urethra leaves the bladder at right 
angles. The prostatic urethra is about 25-40 mm. 
long and 8-10 mm. in diameter. On the posterior 
wall arises the urethral crest or verumontanum. 
The membranous portion is 12 mm. long and 4-5 
mm. in diameter. The spongy urethra is about 15' 
cm. in length and 15 mm. in diameter. 



Fig. 3. Cystourethrogram, oblique projection, sho%v- 
ing adenoma of median and lateral lobes of pros- 



Fig. 2. Oblique projection. There is marked intra- 
urethral and intravesicular spreading with lateral 
lobe projection into the bladder. The internal 
sphincter is dilated. The urethra is elongated. 
Lateral lobe enlargement. 



Fig, 4. Prostate after removal, showing the ade- 
noma involving all the lobes. Outline of bladder in 
dotted lines as seen in Figure 3. 


tate. The median lobe of the prostate protrudes 
into the bladder without producing angulation. 
The widening of the prostatic urethra is due to 
pressure of the lateral lobes. 
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Fig. 5. Urethral strictures. There is one sharp con- 
striction in the cavernous portion about 6 cm. 
distal to the bulbus urethra. Additional constric- 
tions of the bulbus urethra. The verumontanum 
visualizes well. Bladder elevated and prostatic 
urethra elongated. 



Fig. 6. Cystourethrogram showing large tumor in- 
volving the right side of the bladder. 



Fig. 7. Cystogram after partial withdrawal of con- 
trast medium and injection of air, showing lame 
tumor as in Figure 6. 



Fig. S. Cystourethrogram, oblique projection, with 
elevation of base of bladder due to enlargement 
of the prostate. There is a large diverticulum of the 
spongy urethra. 
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Fig- 9. Anteroposterior view of same case as Figure 8 
showing lateral projection of diverticulum of 
urethra. 



Fig. 10. Oblique projection, postoperative. Irregu- 
larity of proximal spongy, membranous and 


lateral lobes produces constriction of the 
prostatic ^ urethra, demonstrated in the 
oblique view by widening of the prostatic 
urethra in the anteroposterior dimension, 
and by marked lateral constriction of the 
column when seen in the anteroposterior 
view. Enlargement of one lateral lobe dis- 
places the prostatic urethra to the opposite 
side as seen in the anteroposterior view. 
Enlargement of all lobes elevates the entire 
bladder, with constriction and anterior dis- 



■ c 

Fig, II. Oblique projection. Funnel-shaped vesico- 
urethral junction after suprapubic prostatectomy. 
Membranous and spong}" urethra normal. 


placement of the prostatic urethra (Fig. 3, 
4 and 5). 

Carcinoma and Other Tumors of the 
Bladder (Fig. 6). The location, extent, and 
sometimes the complications of tumor of 
the bladder can be better demonstrated 
by cystourethrography than by the usual 
cystograms, and, in conjunction with cysto- 
grams and intravenous pyelograms, com- 
pletes the roentgenological examination of 
the bladder. 


prostalic urethra due to instrumentation plus in 
fection. Note funnel-shaped bladder outlet. 
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The opaque medium is more opaque and 
more viscid than the iodide solution used 
in cystograms, and these properties, along 
with the oblique and anteroposterior method 
of examination, frequently add needed 
diagnostic criteria (Fig. 7). 

Pathological Coiidifions of the Urethra. 
Urethritis is shown by narrowing of the 
spongy urethra. Strictures are easily seen 
by this method, showing their location and 
extent. 

Fistulas are demonstrated with or with- 
out added injection of the external sinus. 

Abscesses of the prostate with fistulous 
openings into the urethra are seen as ir- 
regular saccules with narrow openings into 
the prostatic urethra. In our series no new 
growths of the urethra have been demon- 
strated. One diverticulum of the spongy 
urethra was easily demonstrated (Fig. 8 
and 9). 

Other Pathological Findbigs. Cysto- 
urethrograms before and after operations on 


the prostate give information on the effec- 
tiveness of the operation, and at times 
demonstrate the cause of unsatisfactory 
results (Fig. 10 and ii). 

Cystourethrography when carefully exe- 
cuted and properly interpreted has added 
so much to the diagnosis and appraisal of 
methods of treatment that there is a grow- 
ing demand for its use. 

Georgetown University Hospital 
W.nshington 7, D.C. 
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TREATMENT OF PERITENDINITIS CALCAREA OF 
THE SHOULDER JOINT BY ROENTGEN 

IRRADIATION 

REPORT OF ONE HUNDRED CASES 

By 1. KLEIN, M.D. 

NEW YORK, NEW YORK 


\ 7 ^HEN %ye review the literature, we 
find that the study of peritendinitis 
calcarea of the shoulder joint has received 
wide attention in recent years. The con- 
sideration of this condition has been general 
and includes many articles on its diagnosis 
and pathology. By far the greater propor- 
tion of articles have dealt with treatment, 
however, because there are various meth- 
ods currently employed. These methods of 
treatment have been fully discussed. Many 
articles have appeared on the surgical 
treatment of peritendinitis. Other articles 
have dealt with treatment by local in- 
jection. Many studies have been presented 
on the use of physiotherapy and some arti- 
cles have investigated the value of roentgen 
therapy in the treatment of peritendinitis. 
In a previous article we have examined and 
discussed the relative results of these four 
methods of treatment. 

The study which we present here deals 
only with the application and the results 
of roentgen therapy as it is utilized in the 
treatment of peritendinitis of the shoulder 
joint. One hundred cases were treated. The 
conclusions derived from the study are 
based primarily on the examination of the 
large number of cases. We have included in 
the study also some additional data that 
appeared in the course of our experience 
with these cases. Our study of the treat- 
ment of peritendinitis calcarea extends over 
a period of thirteen years. The earlier 
findings in our study have already been 
published. The cases presented in this paper 
cover a later period from 1937 to 1945, The 
one hundred cases of this series were di- 
vided, for therapeutic purposes, into the 
following three groups: acute, subacute and 


chronic. The cases were considered acute 
when the duration of the condition was 
under a month. They were classified as sub- 
acute if the condition extended over a two 
months’ period, and whenever the condition 
had lasted for a period of more than two 
months, the cases were classified as chronic. 
Sixty-one per cent of the cases in this series 
were acute; ii per cent were subacute and 
a8 per cent were chronic (see Table i). 

All the cases in the series were roent- 
genographed before they were given roent- 
gen therapy. Two views of the patient were 
taken, one with the patient on his back, his 
back to the film and his arm to the side of 
his body in anatomical position with the 
palm up. The other view was taken with 
the patient on his back, his arm in neutral 
position with his forearm placed across his 
chest with the palm down. The tube was 
centered on the acromioclavicular joint, 
36 in. distance; kilovoltage varied with the 
thickness of the part. A detail screen was 
used without a Potter-Bucky diaphragm. 

The cases were usually given roentgen 
therapy, six to eight treatments. These 
treatments were applied anteriorly and 
posteriorly over a period of seven to four- 
teen days. They averaged 125 roentgens. 
The kilovoltage was determined by the 
thickness of the shoulder. It varied from 
125-200 kv., 5-7 ma., 30-40 cm. distance, 
with a 10 by 15 cm. cone. When roentgen 
therapy was given, our average case im- 
proved within seven days. The 5 cases 
presented here are typical of the histories 
of our acute cases of peritendinitis of the 
shoulder joint. These cases were usually 
given one course of treatment. The sub- 
acute and chronic cases were generally 
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Acute 
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Taple I {Continued) 


Ko. 

Ivame 

Sex 

Age 

yr. 

Location 

Type 

Calcification 

Disability 

days 

Reduction 

55 

J.R. 

M 

54 

Right 

Chronic 

Yes 

55 

None 

56 

A.W . 

F 

55 

Right 

Clironic 

Yes 

91 

Yes 

57 

M.B. 

F 

-9 

Right 

Acute 

Yes 

'y 

Yes 


P.H. 

F 

48 

Right 

Acute 

Yes 

1 1 

Yes 

59 

H.L. 

M 

44 

Right 

Acute 

Yes 


Yes 

60 

K.B. 

hi 

vV 

Left 

Subacute 

None 

30 


61 

A.S. 

F 

5S 

Right 

Acute 

Yes 

16 

Yes 

62 

P.O. 

M 

50 

Left 

Chronic 

None 

17 


f ’3 

B.D. 

M 

48 

Left 

Chronic 

Yes 

5 - 

Yes 

64 

l.R. 

F 

48 

Right 

Acute 

Yes 

0 

Yes 

65 

A.R. 

F 

48 

Left 

Acute 

Yes 

4 

Yes 

65 

V.M. 

F 

48 

Left 

aAcutc 

Yes 


Yes 

67 

M.S. 

M 

45 

Left 

Acute 

Yes 

7 

Yes 

68 

F.B. 

M 

41 

Left 

Chronic 

Yes 

75 

None 

69 

F.L. 

F 

5 - 

Left 

Chronic 

Yes 

75 

None 

70 

l.R. 

M 

41 

Right 

Chronic 

Yes 


Opera’n 

71 

R.S. 

M 

55 

Right 

Acute 

Yes 

4 

Yes 


B.G. 

F 

56 

Left 

Chronic 

None 

4 


73 

T.H. 

U 

51 

Left 

Chronic 

Yes 

90 

Yes 

74 

\y.i. 

M 

-9 

Right 

Chronic 

None 

30 


75 

S.U. 

F 

43 

Left 

Acute 

Yes 

9 

Yes 

76 

iM.E. 

M 

45 

Left 

Chronic 

Yes 


Opera’n 

77 

A.G. 

F 

39 

Left 

Acute 

None 

10 


78 

.A.A. 

F 

27 

Left 

Acute 

Yes 

6 

Yes 

79 

M.Z. 

F 

60 

Left 

Subacute 

None 

3 


80 

J.M. 

M 

38 

Right 

Aaitc 

Yes 

12 

Yes 

81 

A.A. 

M 

43 

Right 

Chronic 

Yes 

30 

None 

82 

M.M. 

F 

41 

Right 

Chronic 

Yes 

60 

None 

S3 

W.H. 

iM 

34 

Left 

Chronic 

None 

60 


S4 

C.W. 

M 

55 

Right 

Chronic 

Yes 

45 

None 

81: 

N.S. 

hi 

55 

Right 

Chronic 

None 

19 


86 

A.Z. 

F 

57 

Left 

Subacute 

Yes 

30 

Yes 

S7 

J.H. 

M 

42 

Left 

.Acute 

Yes 

7 

Yes 

88 

A.H. 

F 

55 

Right 

Acute 

Yes 

0 

Yes 

89 

H.M. 

hi 


Left 

Acute 

Yes 

6 

Yes 

90 

M.F. 

F 

60 

Left 

Acute 

Yes 

14 

Yes 

91 

C.M. 

F 

37 

Left 

Acute 

Yes 

3 

Yes 

9 - 

M.M. 

F 

41 

Right 

Chronic 

Yes 

38 

None 

93 

B.W. 

F 

40 

Right 

Acute 

Yes 

55 

Yes 

94 

F.P. 

hi 

62 

Left 

Acute 

Yes 

n 

Yes 

95 

C.L. 

F 

38 

Left 

Acute 

Yes 

^9 

Yes 

96 

C.S. 

F 

52 

Right 

Acute 

Yes 

4 

Yes 

97 

N.A. 

M 

43 

Left 

Acute 

Yes 


les 

98 

R.W. 

F 

29 

Right 

Acute 

None 

3 


99 

H.K. 

hi 

55 

Left 

•Acute 

Yes 

0 

Yes 

100 

C.L. 

F 

38 

Right 

Acute 

Yes 

19 

None 


Case 58. Mrs. H., aged forty-eight, came to 
our office September 17, 1942. On August 21 she 
had sprained her right shoulder. She had been 
treated from the time of the injury, until she 
came to our office, with plrysio therapy which 
had not alleviated the condition. A physical 


examination showed pain, tenderness in her 
shoulder and a limited abduction of 25 degrees. 
A roentgenogram revealed an area of calcifica- 
tion in die right shoulder. She was given six 
roentgen treatments. Her symptoms disap- 
peared after six days and her arm was freely 
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Fig. 3, Case 58. calcification near the greater tuberosity. B, final roentgenogram taken 
nineteen weeks after roentgen therapy shows a residual trace. 


movable after thirteen days. A roentgenogram 
taken February 8, 1943, showed a residual trace 
of calcification (see Fig. 3). 

Case 94. Dr. P., aged sixty-two, came to our 
office September 6, 1 944. He had suffered pain 
in his left shoulder for about two weeks. Ten 
days previous to the visit to our office, he had 
received a local injection treatment which had 
not improved the condition. A physical exami- 
nation showed that he had pain and tenderness 
in his shoulder and an abduction of 15 degrees. 
The patient received eight roentgen treatments. 
After two days he had relief from pain and good 


abduction. A comparison between an roentgeno- 
gram taken at the time of his first visit and one 
taken a month later, October 26, 1944, showed 
a residual trace in the area of calcification (see 

Fig- 4)- 

Case 15. Dr. L., aged forty-nine, came to our 
office July 13, 1939. He had complained of pain 
in his left shoulder for ten days. He had been 
given physiotherapy for six days. It had not 
alleviated his condition. A physical examination 
showed a marked tenderness and aHimited ab- 
duction of 15 degrees. A roentgenogram did not 
show any calcification. The patient was given 



Fig. 4. Case 94. //, calcification near the greater tuberosity. B, roentgenogram taken six 
weeks after roentgen therapy shows a residual trace. 
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Fig. 6. Case 47. A, calcification near the greater tuberosity. 5 , no change in calcification. 


to which they bear some resemblance. 
Twenty-eight per cent of the cases ob- 
served were chronic. We consider those 
cases chronic in which the condition con- 
tinued over a period of more than two 
months. These cases have a disability pe- 
riod of thirty-six days and the response to 
treatment is similar to the subacute cases 
when they are given roentgen therapy. 
There was a 32 per cent reduction in the 
calcification in the chronic cases. The his- 
tories cited below are typical of the course 
of our chronic cases. 


Case 56. Mrs. W., aged fifty-five, came to 
our office August 20, 1942. For about eight 
months she had had indefinite symptoms in her 
right shoulder. About two months previous to 
her visit to our office, the symptoms had be- 
come acute. She had been treated with physio- 
therapy which had given her no relief. At the 
time of her visit to our office, she had pain and 
tenderness and a limited abduction of 45 de- 
grees in her right shoulder. She was given two 
courses of roentgen treatment. She felt much 
better in twenty-five days and had a complete 
recovery in ninety-one days. The roentgeno- 
grams (Fig. 7), one taken on her first visit and 



Fig. 7. Case 56. A, calcification near the greater tuberosity. B, roentgenogram taken one month 
after second course of roentgen therapy shows complete resolution of the calcification. 
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Fig, 8. Case 48. calcification near the greater tuberosity. 5 , roentgenogram taken eight weeks 
after roentgen therapy shows complete resolution of the calcification. 


the other taken January a6, 1943, show com- 
plete resolution in the area of calcification after 
roentgen therapy. 

Case 48. Mrs. T., aged forty-five, came to 
our office Februarj'' lo, 194a. She had had acute 
pain and tenderness in her right shoulder for 
over two months. A physical examination 
showed no limitation of motion. A roentgeno- 
gram taken at the time showed an area of some 
calcification. She was given two courses of 
roentgen treatment. She had complete relief of 
symptoms after seventy-five days. A roentgeno- 
gram taken April aS, 194a, showed a complete 
resolution of the calcification (see Fig. 8). 

Case 84. Mr. W., aged fifty-five, came to our 


office January 18, 1944. He complained of pain 
in the left shoulder for the past four months. 
A physical examination showed marked tender- 
ness and limitation of motion and an abduction 
of 90 degrees, A roentgenogram was taken 
which disclosed an area of calcification. One 
course of treatment was given and the symp- 
toms disappeared completely after forty-five 
days. A roentgenogram taken March ir, 1944 
showed no change in the calcification (see Fig. 
9)- 

These 3 cases are typical of the usual 
chronic condition in our series. However, we 
feel that it is important to note in this ar- 
ticle 2 chronic cases which are of excep- 
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Fig. 10. Case 70, A, calcification near the 
greater tuberosity, B, no change in calcifi- 
cation after two courses of roentgen therapy. 
C, calcific residue after operation. 



tional interest in the study of peritendinitis 
calcarea. 

Case 70. Mr. H., aged forty-one, came to our 
office May 8, 1943. He had been given extensive 
physiotherapy in 1937. When he came to us, a 
roentgenogram was taken which showed a large 
area of calcification. There was no limitation of 
motion noted in the physical examination. The 
patient was given two courses of roentgen ther- 
apy but he did not improve. We referred him 
to a hospital for operation. He was operated on 
in August, 1943. The operative report stated 
that “Calcification in the superspinatus tendon 
was removed with curette.” The patient still 
complained of pain in his shoulder after the 
operation. A roentgenogram, taken at the time 
he returned to the office after the operation, 
showed a considerable residue of calcification 
left in his shoulder. In view of this case, it would 
seem advisable to take roentgenograms at the 
time of operation to make certain of the com- 
plete removal of the calcification (see Fig. 10). 


Case 45. Mr. F., aged thirty-five, came to our 
office Januar}' 23, 1942. He had developed pain 
and tenderness in his right shoulder six months 
before his visit to the office as a result of an 
accident. The symptoms had persisted and he 
was given needling and irrigation. The condition 
did not improve. When he came to our office, a 
roentgenogram was taken which showed a large, 
bone-like body adjacent to the greater tubercle 
(Fig. 11.^. He was given one course of roentgen 
therapy. It did not relieve the condition. We 
suggested an operation and this was performed 
in June, 1942, A large osteochondroma (Fig. 
iijB) imbedded in the superspinatus tendon was 
removed, with good results. 

It is evident that in those cases of peri- 
tendinitis in which the calcification is bone 
like, it is impossible to reduce it wdth roent- 
gen therapy. However, wffiere the bone 
formation is small, the patient may be 
relieved of his symptoms. Three of the cases 
in the series were sent for operation. 
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However, these chronic cases were excep- 
tional. 

Most of the 100 cases in the series fol- 
lowed definite patterns from w'hich we are 
able to make certain deductions. These 
deductions relate to the value of roentgen 
therapy in the treatment of peritendinitis. 


acute and chronic cases reacted similarly to 
treatment. 

Those acute cases, which did not show 
calcification in the roentgenogram, were 
treated in the same manner as the other 
acute cases and were completely relieved. 

Roentgen therapy had no effect in the 



Fig. ii. Case 45. y/, bone-like body near greater tuberosity. 5 , osteochondromatous 

loose body removed from shoulder. 


It clarifies the use of the treatment to show 
how it was applied to the acute, subacute 
and chronic cases by dividing them into 
these three groups. 

We have noted that of the three groups 
the acute cases responded the most success- 
fully to roentgen therapy both in regard to 
the length of the disability period and in 
the reduction of the calcification. 

The subacute and chronic cases re- 
sponded less satisfactorily to the treat- 
ment than the acute cases. Their disability 
periods were generally longer but they had 
some reduction in the calcification. Sub- 


treatment of those cases of calcification 
which had gone on to form bone that was 
sufficiently large to present a mechanical 
obstruction. 

In conclusion, we feel that it is important 
to point out that the roentgen irradiation 
affects the acute inflammatory reaction of 
the condition, and therefore an effort should 
be made to treat cases of peritendinitis cal- 
carea as soon as possible in order to achieve 
the best results. 

100 Central Park South 
New York, N. Y. 
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SIMPLIFICATION OF TISSUE DOSE ESTIMATION 
IN ROENTGEN THERAPY* 

By ANNA HAMANN, M.D. 

From the Division 0/ Roentgenology of the Department of Medicine, University of Chicago 


CHICAGO, 

T he need for determining tissue doses in 
roentgen therapy is generally recog- 
nized. But their estimation and recording in 
clinical practice, and the thinking in terms 
of tissue dose, are still far from being uni- 
versal among radiologists. Though the 
therapy record form of the Radiological So- 
ciety of North America, which provides 
columns for the recording of the daily and 
total surface and depth dose, is widely used, 
these columns are frequently left blank or 
still contain “grand totals” of incident 
doses in air or of surface doses including 
backscatter. One main reason for this status 


ILLINOIS 

vided by various laboratories. The more re- 
cent ones are in fair agreement, cover a 
wide range of physical factors and are 
generally accessible. 

While the data on the dependence of the 
skin dose Do on the two determining fac- 
tors, quality of radiation and area of ir- 
radiated field, can easily be presented in 
graphs or tables from which the percentage 
backscatter, or alternatively the incident 
dose in air D necessary for 100 r skin dose 
can be read off immediately for a wide va- 
riety of treatment conditions (Table i), the 
greater number of interconnected factors 


Table I 


ROENTGENS IN AIR PER lOO ROENTGENS ON SKIN (INCLUDING BACKSCATTER) 


Half-Value 
Layer 
mm. ! 

Cu 




Area in 

cm? 




5 

20 

50 

75 

100 

150 

225 

400 

0.2.5 

88 

82 

77 

75 

13 

70 

69 

67 

0.5 j 

87 

81 

76 

74 

72 

69 

68 

66 

i.o 1 

88 

82 

77 

75 

74 

V 

70 

67 

1.5 

8g 

8c 

79 

77 

76 

14 

13 

69 

2 .0 1 

91 

86 

83 

81 

19 

11 

76 

13 


After Quimby,' Fig. 65 and 66. 


is the lack of ease in the application of the 
available fund of dosimetric information in 
routine roentgen therapy. 

The direct measurement of tissue doses 
is only possible at the surface and in a few 
cavities. Fundamental difficulties con- 
nected with direct measurement of tissue 
dose tend to render the results of clinical 
measurements more inaccurate than the 
calculation from charts based on measure- 
ments of physical laboratories. Such charts 
and tables have been experimentally pro- 


does not allow a similar simplicity in the 
determination of the depth dose Dn. It re- 
quires the use of different sets of isodose 
charts. Routine depth dose determination 
is, as a rule, limited to the calculation of 
depth doses in the central beam from depth 
dose tables. Different radiation qualities 
require different sets of tables. A single 
quality requires different tables or conver- 
sion factors for different focus-skin dis- 
tances. For a single case the use of one or 
more sets of tables becomes necessary 


* P.'tstntcd at the Joint Meeting of the American Roentgen Ray Society and the Radiological Society of North America, Chicago, 
111 ., Sept. * 9 - 1 - 
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Tissue Dose Estimation in Roentgen Therapy 


whenever flexibility of treatment regarding 
area, radiation quality and distance is es- 
sential. 

In the search for simplification of depth 
dose estimation for clinical purposes vari- 
ous workers/ among whom Packard" has 
been the proponent in this country, have 
attributed to the percentage deptli dose in 
10 cm. PDio, Dio expressed as percentage of 
Do, a similar significance regarding dosage 
distribution in the irradiated tissue as has 
been assigned to the half-value layer in the 
characterization of radiation quality. They 
pointed out that in a similar way as the 
half-value layer sufficiently characterizes a 
radiation quality for clinical purposes, 
though it represents only one point of its 
absorption curve, the percentage depth 
dose in 10 cm., which informs precisely only 
on the radiation intensity in the depth of 
10 cm., informs also with clinically suffi- 
cient exactness, witliin the limits of roent- 
gen therapy, with medium qualities at least, 
on the intensities in other depths than 
10 cm., independent of the combination of 
variable factors with which it is obtained. 

By neglecting, for clinical pui-poses, the 
variation of percentage depth doses PDn in 
central beams with identical PDio, it be- 
comes possible to prepare one table which 
allows one to read off immediately PDn in 
dependence on PDio. PD 10 can be deter- 
mined from a second table in dependence 
on the three main factors influencing depth 
dose, radiation quality, focus-skin distance 
and area of irradiated field. All data neces- 
sary for depth dose estimation for a con- 
tinuous range of qualities and the custom- 
ary combination of distance and field fac- 
tors in this range can be provided by these 
two tables. 

This simplified method of depth dose 
estimation stands or falls with the accuracy 
that it afibrds. The margin of error which 
it introduces has been determined previ- 
ously^*" as ±2 — 5 per cent. As these figures 
were derived from depth dose data which 
did not yet cover the wide range of varia- 
tion of factors of more recent measurements 
and in part might be subjected to criticism 


concerning the experimental technique, I 
reviewed from the same angle the most re- 
cent data, published by Quiniby® in 1944 
for qualities of half-value layer i mm. 
AI-2 mm. Cu, and for harder rays of half- 
value layer 2-5 mm. Cu the tables pub- 
lished by Mayneord and Lamertoid in 1941. 

Comparison of sets of percentage depth 
doses in central beams with identical PDio 
obtained with extremely different treat- 
ment factors reveals the maximum differ- 
ences that may occur in other depths than 
10 cm. and the margin of error in the case 
of the substitution of an average for the 
two different sets. In clinical practice the 
differences will be smaller because the more 
commonly used combinations yield, as a 
rule, depth doses between those of the 
extremes. 

Figures i and 2 show examples of such 
comparisons graphically and in tables. 
Figure i is representative of a lower range 
of PDio, in which the medium radiation 
qualities of half-value layer 1-2 mm. Cu 
overlap with softer radiations of half-value 
layer 0.25-0.5 mm. Cu, and Figure 2 of a 
higher range of PDio, in which they overlap 
with harder radiations of half-value layer 
3-5 mm. Cu. At both levels, as in the inter- 
mediate range, the percentage doses in 
depths less than 10 cm. are higher for softer 
than for harder rays and vice versa in 
greater depths. The relative influence of 
area and distance is less uniform. However, 
we are here not concerned with the analysis 
of the different factors influencing depth 
dose but with the range of differences in 
beams with identical PDio. 

The differences tend to be smaller in 
beams with high than with low PDio np to 
PDio 54- This point is of interest in view of 
the present trend to use voltages above 
200 kv. However, I have not reviewed any 
data on beams with PDio above 54. 

The differences of doses in beams with 
identical PDio below 10 increase rapidly to 
20 per cent and more'. PDio cannot be used 
as a guide in depth dose estimation in su- 
perficial roentgen therapy. It has never 
been recommended in this field. 
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Tissue Dose Estimation in Roentgen Therapy 


For beams with PDio 10-50, obtained in 
so-called deep roentgen therapy, I found in 
depths less than 10 cm. maximum differ- 
ences of 12 per cent, or an error of + 6 per 
cent for a substituted mean. In depths be- 
low 15 cm., where the percentage figures 
become yery small, their yariation may 


in the range of 12 per cent by physical fac- 
tors alone. What degree of exactness can 
we, in the present stage of dosimetry, 
reasonably expect to obtain in tissue dosage 
estimation? We haye to concede that at 
its best it giyes only approximations. 

The differences in the data from different 


Table II 


V.A.LUES OF PERCENTAGE BACKSa\TTER 
COMPARISON OF VALUES .-VFTER QUIMBY AND AFTER MAYNEORD 


Half-Value 

Layer 


Area of Field in cm.* 


mm. 

Cu 

20 

50 

100 

150 

200 

400 

Author 

Q 

M 

Q 

M 

Q 


Q 

M 

Q 

M 

Q 

M 

0.5 

-4 

14-6 1 

0- 

25.0 

39 

33-0 

43 

37-0 

4 / 

39-7 

55 

43-0 

1 .0 


16.7 

30 

26.0 

37 

33-9 

41 

38.0 

44 

41 .0 

53 

45.2 

1-5 

iS 

14-3 

26 

22.7 

3- 

30.5 

36 

o4 -o 

39 

37-1 

45 

42.4 

2.0 

IC 

12.6 1 

22 

20.0 

2S 

27.4 

31 

31.0 

34 

OJ -0 

40 

37-7 

3-0 

II 

10. 0 

16 

16.0 

rtty 

22 • s 

25 

-5 -3 

28 

27.5 

31 

31.0 

4.0 

9 

S.o 

13 

13-4 

IS 

19.0 

nrt 

i 

21 .6 

1 fi 0 

^0 

23-5 

27 

26.5 


Table III 


VALUES OF PERCENTAGE DEPTH DOSE IN lO CM. 
COMPARISON OF VALUES AFTER QUIMBY AND .^FTER MAYNEORD 


Are.T cm." 



12 

0 



50 



100 



400 


Half-V.'ilue 
Layer 
mm. Cu 

i 

I 

i 

n 

1 


I 


0 

1 

1 


0 

1 


I 


n 

Author 


Q 

M 1 

Q 

M 1 

Q 

M 

Q 

M 





Q 

M 

Q 

M 

Focus-Skin 

i 

40 

19 

22 

21 

24 

23 

27 

26 

29 

28 

3 * 

31 

34 

38 

44 

40 

46 

Distance 

to 

20 

1 

-3 

25 

25 

28 

28 

30 

30 

33 

34 

36 

41 

45 

44 

48 


So j 

1 

-0 

24 i 

27 

27 1 

29 

30 

33 

0- 

34 

35 

39 

38 

46 

49 

50 

51 


The values after Mayneord and Lamerton InTables ii and ni represent mean values obtained from the literature including their on n 
measurements. 


reach + 20 per cent. The maximum differ- 
ences above 10 cm. are not found, as previ- 
ously, in the first few centimeters but in 
greater depths. 

What is tlie significance of an error of 
this magnitude for our purpose? We do not 
want to uncritically increase the inaccuracy 
of dosage which is already, according to 
Quimby’s estimation, under best conditions 


laboratories, with which we have to cope 
whenever we compile, compare or repro- 
duce irradiation effects reported in the 
literature, are still in the same range as the 
variations of percentage doses in beams of 
equal PDio (Tables ii and in). 

Tissue doses which are calculated in 
central beams and for their crossing points 
determine only maximum dosage in one or 
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several geometrically defined points within 
the lesion. The determination of the as or 
more important minimum dose in its 
borders remains more inaccurate even if 
isodose charts are being used. They are not 
published for the same great variety of 
combinations of treatment factors as tables 
on depth dose in the central beam. Those 
that are available from difierent sources 
show greater discrepancies in the periphery 
than in the center of the beam. 


that the logarithms of percentage depth 
doses, if plotted against the depth, tend to 
fall in straight lines. His method of deter- 
mining PDio, however, required three steps, 
the use of one graph and of two nomograms. 
These four steps can be replaced by only 
two readings from Tables iv and v. 

The two tables cover the factors of 
average deep roentgen therapy. Both are 
obtained from the latest depth dose tables 
by Quimby.2 The values of PDio in Table 


Table IV 


PERCENTAGE DEPTH DOSE IN lO CM. FOR VARIOUS COMBINATIONS OF TREATMENT FACTORS 


Focus- 

Skin 

Distance 

Area 

cm.- 

i 

5 

{ 

j 

20 

1 

i 5 ° 

] 

75 

in cm. 

1 Half, j 
value ! 
layer ! 
mrrf. Cu 

Q.25 

0.5 

I .0 

> -5 

2.0 

0.25 

°-5 

1 .0 

1-5 

2.0 

0.25 

0.5 

3 .0 

1-5 

2,0 

0.25 

0.5 

J .0 

1-5 

2.0 

30 


9 

13 

14 

15 

15 

13 

15 

18 

19 

20 

’7 

29 

21 

23 

24 

19 

21 

24 

25 

27 

40 


10 

U 

15 

16 

16 

14 

16 

19 

20 

21 

19 

21 

23 

25 

26 

21 

23 

26 

28 

29 

50 


II 

14 

16 

17 

18 

15 

18 

20 

22 

23 

20 

23 

26 

27 

28 

23 

25 

28 

3 ° 

31 

60 


II 

15 

16 

18 

20 

16 

19 

21 

23 

25 

20 

24 

27 

29 

30 

23 

26 

30 

32 

33 

70 


12 

'5 

'7 

'9 

21 

16 

20 

22 

24 

26 

21 

25 

28 

30 

32 

24 

27 

31 

34 

35 

80 ' 

f 

12 

16 

18 

20 

23 

17 

21 

23 

26 

27 

22 

26 

29 

32 

33 

25 

28 

32 

35 

36 

100 


J 3 

17 

19 

20 

24 

18 

22 

24 

27 

28 

23 

27 

30 

33 

34 

26 

29 

33 

36 

38 

Focus- 






1 
















Skin 

! Area 



ICO 



I 


150 





225 





400 



Distance 

cm.s 





i 

1 




1 

1 











1 Half- 

1 





1 


■ 

■ 

■ 





■ 







value 








■ 


■ 

1 










in cm. 

layer 

0.25 

0.5 

1 .0 

1-5 

2.0 

|0.25 

0.5 




0,25 

0.5 

J .0 

1-5 

B 

0,25 

0.5 

I.O 

1-5 

2.0 


mm. Cu 






I 


m 

B 

m 





m 






30 

1 

21 

23 

25 

27 

28 

23 

26 

28 

30 

3 J 

25 

28 

30 

32 

34 

28 

3 * 

33 

34 

35 

40 

1 

^3 

26 

28 

30 

31 

! 25 

28 

31 

33 

34 

28 

3 ’ 

33 

35 

38 

31 

34 

38 

40 

42 

50 


25 

27 

30 

32 

34 

27 

3° 

33 

35 

36 

31 

33 

35 

38 

40 

33 

37 

41 

43 

44 

60 

1 

26 

28 

32 

34 

36 

28 

31 

35 

37 

38 

32 

34 

37 

40 

42 

34 

39 

43 

46 

47 

70 


26 

29 

33 

36 

38 

i 29 

32 

37 

39 

40 

32 

35 

39 

42 

43 

36 

40 

45 

48 

5 ° 

80 


27 

30 

34 

37 

39 

30 

33 

38 

40 

42 

33 

37 

41 

43 

45 

37 

42 

46 

49 

51 

JOO 

1 

27 

3 > 

35 

38 

41 

3 > 

34 

39 

4 » 

44 

33 

38 

42 

44 

46 

38 

43 

48 

50 

52 


(Values after Quimby) 


In this situation the use of PDio as guide 
in depth dose estimation appears justified 
when its limitations are kept in mind. If 
the results of the simplified method of 
estimation are regarded as a first draft, it 
will stimulate the better utilization of more 
accurate data in selected cases rather than 
eliminate it. 

Packard presented a simple graphical 
method of determination of PD„ in de- 
pendence on PDio, based upon the finding 


IV are taken either directly from individual 
tables for tabulated combinations of physi- 
cal factors or, for combinations not covered 
by the tables, from curves obtained from 
their data. Table v is prepared from the 
same tables by substituting mean values 
for different sets of percentage depth dose 
values of beams with identical PDio ob- 
tained by various combinations of physical 
factors as shown in the examples in Figures 
I and 2 . 
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Ihe first reading, from Table iv, fur- 
nishes PDio for any combination of physical 
factors, the second reading, from Table v, 
PDn in the depth of n cm. The finding of 
PDn in the right column of Table v is facili- 
tated bv the superscription of the values of 
PD,o. 

The final step of calculating the actual 
depth dose Dn in n cm. depth in tissue 
roentgens is a multiplication which be- 
comes extremely simple if the dosage pre- 
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different techniques but also in dealing with 
slight changes becoming frequently neces- 
sary in a course of treatments. 

As an example, let us consider the follow- 
ing case, illustrating a rather common situ- 
ation. A lesion in 5 cm. depth has been 
treated with the following combination of 
factors: half-value layer i.o mm. Cu, focus- 
skin distance 50 cm., area of field loX 
10 cm." and a daily surface dose Do of 300 r. 
The daily depth dose D5 was 180 r. It is 


Table V 


DEPTH DOSES IN' PERCENTAGE OP SURFACE DOSE FOR PERCENTAGE DEPTH DOSES IN lO C.M. lO-JO 










Percentage Depth Dose in 

10 cm. 








10 

12 

I4 

i6 

18 

20 


24 

26 

28 

30 

3“ 

.'4 

3 (' 

Q 

40 

42 

4-1 

46 

48 

50 

0 

IC'D 

ICC 

ICO 

ICO 

loc 

ICC 

ICO 

ICO 

100 

ICO 

100 

ICO 

ICO 

ICO 

100 

ICO 

ICO 

ICO 

100 

100 

ICO 

1 

77 

Si 

87 

ss 

90 

9- 

93 

94 

95 

97 

98 

99 

99 

TOO 

100 

lOT 

101 

loi 

102 

103 

104 

2 

61 

69 

73 

75 

"S 

Si 

S3 

84 

86 


93 

91 

9- 

93 

93 

95 

97 

99 

1 00 

100 

100 

3 

4S 


61 

6; 

65 

6S 

70 

7“ 

74 

78 

80 

St 

82 

83 

Si 

87 

ss 

89 

92 

9- 

93 

4 

37 

44 

4S 

49 

S 3 

s7 

60 

6t 

64 

6S 

70 

7- 

74 

75 

76 

78 

So 

82 

8s 

86 

87 

5 

-9 

3 S 

j8 

4‘ 

44 

4 •! 

5= 

t2 

55 

58 

60 

63 

65 

67 

68 

71 

72 

74 

77 

78 

79 

6 

24 

:6 

30 

33 

37 

40 

43 

45 

47 

tt 

53 

55 

57 

59 

61 

62 

64 

66 

69 

70 

72 

7 

*9 

21 




34 

36 

39 

4t 

44 

46 

48 

50 

5- 

^3 

56 

58 

60 

63 

64 

65 

s 

15 

»7 

'9 

~3 

26 

30 

J- 

33 

35 

3^ 

41 

4- 

44 

47 

48 

5° 

52 

53 

57 

5.8 

59 

9 

12 

14 

i6 

*9 

21 

=4 

26 


30 

33 

35 

37 

39 

41 

42 

44 

46 

48 

5° 

5^ 

54 

10 

10 

12 

14 

t6 

iS 

20 

22 

14 

26 

28 

3° 

3* 

34 

36 

38 

40 

42 

44 

48 

48 

50 

SI 

8 

to 

12 

u 

16 

17 

>9 

21 

-0 

A • 

•2 

26 

28 

3° 

3 ^ 

33 

36 

38 

40 

41 

43 

44 

li 

7 

S 

10 

u 

13 

1; 

17 

tS 

20 

22 

23 

=5 

27 

28 

29 

35 

34 

36 

37 

39 

40 


6 

7 

8 

9 

] 1 

12 

14 

15 

*7 

J9 

20 

21 

-3 

2 ? 

26 

28 

30 

3- 

33 

35 

37 

14 

5 

6 


s 

9 

10 

12 

13 

15 

16 

17 

19 

20 

22 

A 

26 

27 

28 

29 

31 

33 

j; 

T 

N 


6 

8 

9 

10 

11 

'3 

U 

15 

17 

iS 

19 

20 

-3 

24 

25 

26 

28 

31 

16 




S 

6 

8 

s 

IQ 

n 

12 

13 

14 

IC 

16 

iS 

20 

21 


-3 

25 

-7 

17 




4 

c 

6 

7 

s 

0 

10 

11 

12 

13 

14 

IS 

18 

IS 

19 

20 

22 

24 

18 




3 

4 

5 

6 

7 

s 

9 

10 

IX 

21 

12 

34 

16 

16 

17 

18 

20 

21 

19 






? 

N 

6 

7 

8 

9 

10 

10 

11 

XI 

14 

14 

15 

16 

iS 

19 

20 





3 

4 

5 

6 

i 

S 

s 

9 

9 

10 

11 

12 

12 

13 

14 

16 

17 


scription is made in round figures for the 
surface dose including backscatter instead, 
as usually preferred, for the incident dose 
measured in air. 

Prescription in surface tissue dose by ex- 
posure time is simplified by tabulating the 
roentgens in air for 100 r surface dose, in the 
manner of Table i, and adding the exposure 
times necessary for each percentage dose in 
air with all techniques in use. 

The simplification for routine estimation 
and recording of depth doses which Tables 
IV and V offer by doing away with readings 
from a multitude of individual tables is not 
only experienced in working with markedly 


desirable to decrease the area of field to 
4X5 cm." without essential change in the 
daily depth and surface dose. Which 
changes of pliysical factors have to be made 
for this purpose? Table iv informs us tliat 
while PDio was 30 with the old combination 
of factors, it is for an area of 4X5 cm." only 
28 at its best, if the half-value layer is 
raised to 2.0 mm. Cu and the focus-skin dis- 
tance to 100 cm. Table v shows a drop from 
60 to 58 in dependence on PDio 3 ° ot -8 re- 
spectively. This difference of only 2 per 
cent, which means a drop from 180 r to I74r 
daily Db, is ivithin the limits of accuracy of 
dosimetry. We, therefore, choose the new 
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combination of factors half-value layer 2.0 
mm Cu, 100 cm. focus-skin distance, 4X5 
cm^. area and record the changed daily 
depth dose of 174 r. 

The estimations require a minimum of 
time. They are made instantaneously with 
the change of area and without essential 
delay of the treatment. It is their deferment 
to a later time which so frequently leads to 
their omission. 

The available data for the calculation of 
percentage depth doses from the incident 
dose in air offer a valuable and convenient 
short cut for checking purposes as long as 
the dosage prescriptions are made in roent- 
gens measured in air. The exclusive applica- 
tion of this method of simplification of 
depth dose estimation, as outlined by 
Roth,° however, would eliminate the indis- 
pensable information on the surface dose 
and support rather than eradicate the con- 
fusion regarding dosage expressions in 
terms of physical and of tissue dose. 

Routine estimation of approximate tissue 
doses as percentages of the surface dose and 
the drafting of their distribution in the 
depth and on the surface is made possible 
in clinical practice by the ease provided by 
the method of taking PDio as guide and 
using only two tables for all purposes. 
While measurements and depth determi- 
nations remain the share of the physician, 
every technician can learn to read the two 
tables and record the daily doses reliably 
despite changes in technique. 

The main points in which routine tissue 
dose estimation and recording have proved 
to be eminently helpful are: (i) the intelli- 
gent and individualizing conduct of treat- 
ments, (2) the accumulation of information, 
such as data on depth intensity and daily 
depth dose, allowing a better evaluation 
and correlation of radiation effect and 
dosage, and (3) an educational influence by 
detaching the thinking of the radiologist 
from merely physical factors and concen- 
trating it on the biological and therapeutic 
part. 

950 East 59th St. 

Chicago 37, III. 
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DISCUSSION 

Dr. Edith H. Quimby, New York. Dr. 
Hamann has worked out an extremely in- 
genious and interesting method for correlating 
the dose at any depth within the tissues with 
something which is in effect a measure of the 
quality of the radiation, namely, the amount 
of radiation delivered at a depth of 10 centi- 
meters in the phantom. She has gone one step 
further than Mayneord, who made such a cor- 
relation with half-value layers, including the 
extra statements of distance and held. 

She has succeeded in reducing all depth dose 
data to two tables, but I must say I can’t see 
the practical application of it as preferred to the 
ordinary depth dose tables which are generally 
employed. 

Dr. Hamann has made several points in her 
paper which I would like to try to answer step 
by step. 

In the first place, she says — and it is un- 
fortunately true, — that there are a great many 
radiologists who at the present time are not 
recording tissue doses as would be to their best 
advantage. Since this is true, anything we do to 
promote such recording is greatly to be desired. 

I doubt whether giving them two charts whose 
use they would have to learn by rote would 
help. Methods of using standard depth dose 
tables are straightforward. The fact that they 
are on several pages instead of two is of no 
importance. It is not a great intellectual feat to 
find the proper page. 

Dr. Hamann makes the point, which is an 
extremely important one, that at the present 
time we can only measure depth doses along the 
axis of the beam. That is true. She also makes 
the point that there are greater discrepancies 
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among various workers who have published 
isodose charts, among the doses at the edges of 
tlie isodoses than in the center. That is true, 
too, and will continue to be true until we de- 
velop some satisfactory metliod for measuring 
distribution of radiation near the edge of the 
beam in tlie phantom. That is a problem which 
the physicists still have to face, and it is to be 
hoped tliat some time soon it will be solved. 
But tliat is beside the point at present; Dr. 
Hamann’s tables offer no more aid in this prob- 
lem than do any others dealing only with doses 
along tlie axis of the beam. 

She agrees that the method which she ad- 
vocates is not applicable to superficial therapy. 
It is in tliat region that, at die present time, 
we have the greatest scarcity of accurate in- 
formation. However, her data are applicable to 
the range of high voltage and supervoltage 
therapy. She has made up her tables from pub- 
lished tables for these qualities of radiation. To 
me diis appears only as introducing an un- 
necessary complication into the use of the 
published material. 

The point she makes that it is necessary to 
know the skin dose in order to have die best in- 
formation about therapy is certainly correct. 
^Ye want to know three things: We want to 
know die dose in air because our machines are 
calibrated in air and that is the way we deter- 
mine the length of time to run the machine. We 
want to know the dose on the skin because we 
are limited by this dose in the amount of radia- 
tion we can administer. We want to know the 
dose where the tumor is, because this is actually 
the dose which will or will not cure. 

Now this tumor may be in the skin, or it may 
be at any depdi whatever. I’m afraid the in- 
troduction of an intermediary D-io will, far 
from simplifying die matter, confuse radiolo- 
gists to die point where diey diink D-io is the 
only thing that needs recording and not bother 
to go any further. As a matter of fact, I have 
encountered that difficulty already in talking to 
people about tissue doses. I have asked a num- 
ber of people at different times about how diey 
determine tissue dose or what tissue dose means 
and some of diem say, “Oh, that is the dose at 
ten centimeters.” Of course it isn’t, but if we 
introduce such an intermediary term. I’m afraid 
that we will be introducing confusion radier 
than taking it out. 

The published tables from which Dr. 


Hamann has taken her data contain on each 
page die dose in air, and the dose at every 
depth, including zero depth, which is the skin; 
and diey are put up in two forms: on one page 
is the dose at various depths for 100 r in air, in 
which case of course the dose on the skin is 
greater dian that by the backscatter. If, how- 
ever, it is desired to start with 100 r on the skin, 
the other page gives all doses in relation to 
this. In this case of course the dose in air is 
lower than 100 r. 

I am at a loss to find anydiing in these tables 
beyond an interesting fact that the available 
information on depth doses can thus be cor- 
related, — it is interesting and may turn out 
to be important, but as far as its practical im- 
mediate application is concerned, my feeling is 
diat the radiologist would be more confused 
by having two arbitrary tables to work with 
than he would be by having a dozen pages of 
straightforward tables of die sort to which he 
is beginning to become accustomed. 

Dr. Hamann (closing). I am very grateful 
for the discussion by Dr. Quiniby. Her ap- 
prehension that the presented method might 
cause confusion appears in my opinion un- 
founded, as an understanding of the interrela- 
tions of factors determining tissue doses is 
necessar)’’ for all depth dose estimations and 
should enable anyone to use the presented con- 
densed tables as well as the individual ones. 

While for a single depdi dose determination 
the use of an individual table covering exactly 
the combination of treatment factors in the 
given case is undisputably the simplest pro- 
cedure the presented method is concerned with 
the simplification of routine depth dose estima- 
tion and recording in the average roentgen 
practice, where it is very frequendy omitted 
when the use of a great number of tables be- 
comes necessary. 

Clinically speaking, there is anodier factor 
favoring these omissions. That is the relatively 
great number of patients, seen in every roentgen 
practice, receiving palliative treatments only. 
In these cases, tissue dose estimation is usually 
regarded as not worth the effort, whereas, 
simplified estimation, which can be done 
rapidly and with a minimum of effort, furnishes 
not only the basis for their best management 
but also contributes to the accumulation of data 
of radiological interest. 
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THE GENETIC EFFECTS OF RADIATIONS 


T he sterilizing power of tlie roentgen rays 
was noted soon after their discover}' 
half a century ago. Numerous studies have 
been carried out since then by irradiating 
ova or sperm and observing the anomalous 
developments, particularly in relation to 
the change of configuration of the chromo- 
somes. It was not, however, until 1927 that 
Muller^ first found that the roentgen rays 
could also produce gene mutations which 
may lead to abnormal distribution of the 
hereditary material without demonstrable 
change in tlie composition of the chromo- 
somes themselves- This at once gave such 
impetus to genetic investigations that a 
vast literature dealing with all phases of tlie 
subject grew up within a relatively short 
time. 

Recently an excellent series of articles on 
experimental and applied radiobiology 
have been published in the British Medical 
Bulletin. Several of the authors discuss the 
genetic effects of the roentgen rays and 
other radiations, giving a very comprehen- 
sive summar}' of the present state of re- 
search in this field. 

Spear,- after reviewing some of the most 
important contributions states that it is 
now generally realized that the alterations 
in the chromosomes are of at least tv'o 
kinds: (i) changes in the linear arrange- 
ment of the chromosome threads, resulting 
from single or double breakage; and (2) 
changes in the composition of the genes or 
unit hereditar}- particles, without disturb- 
ance of tlieir position on . the chromosome 
thread (gene mutation). The first are im- 
portant from the point of view of study of 
the immediate effect of the radiation. Inas- 


much as the injury is irreversible it is pos- 
sible to evaluate the hits of the particular 
radiation used fairly accurately. The sec- 
ond kind of changes may not exert an ef- 
fect for several generations, causing infertil- 
ity in the later offspring. 

Insects and plants furnish tlie most suit- 
able material for genetic investigations 
since they have a small number of chromo- 
somes of large size. According to Spear an 
added advantage is the fact that no matter 
at what point in the life cycle of the cells 
the irradiation is undertaken, the changes 
are best recognized in the metaphase and 
anaphase of the division. Exception is made 
for some of tlie cells irradiated in the very 
early mitotic stage which may disintegrate 
in the late prophase or early metaphase and 
thus may be missed in the anaphase count. 
The principal organisms used by the vari- 
ous investigators are die fruit fly {Drosoph- 
ila melanogastei^-i maize, some fungi {Neu- 
rospora) and the flowering plant {Tradescan- 
tia). 

Catcheside,^ a most eminent worker in 
cvtogenetics, in discussing the irradiation- 
induced chromosome aberrations, distin- 
saiishes between irradiation during the 
resting phase of tlie cell and irradiation at 
the earlv prophase. During the former the 
chromosomes are hit when diey are simple 
undivided threads so that both the chronia- 
rids are similarly affected. During the latter 
a division has already set in and therefore 
only one of the two chromatids is affected 
at a given place. It is assumed by Lea and 
Catciieside-* that the chromosome or chro- 
matid breaks as a result of the passage 
through it or its immediate vicinity of a 


’ Muller, H. J. .Artificial transmutation of the gene. Scier:ce, 

iga7, S4-S7. _ , : 

- Spear, F. G. Biological effects ol penetrating rauiations. Urt.. 

Med. Bui!., 1946, 4, :-li. 


3 Catcheside, D. G. Genetic effects of radiations. Brit. Med. 
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single ionizing particle of a sufficiently 
dense ionization. Experimentally it was 
found that particles producing at least aoo 
ions per micron of track are required to ac- 
complish a complete break in Tradescantia. 
In other cells and organisms it is different. 

According to Catcheside^ the breaks in 
the chromosomes suffer various fates. Un- 
der certain conditions about 90 per cent of 
them reunite in the original way so that no 
permanent effect can be seen. Others un- 
dergo reunion in new ways leading partly 
to viable and partly to defective chromo- 
somes. Still others never reunite, two frag- 
ments resulting in the end, one centric and 
the other acentric. Chromatid-breaks pro- 
duce a series of analogous changes. 

In the estimation of Catcheside^ the yield 
of persistent chromosome and chromatid- 
breaks is linearly proportional to the dose 
but is independent of the radiation inten- 
sity in case of the roentgen rays, neutrons 
and alpha particles. This means that simple 
breaks are products of single radiation hits. 

However, the yields of interchanges and 
other two-break aberrations show a some- 
what different behavior. For the roentgen 
rays these yields diminish with decreasing 
intensity. At very high intensities they are 
practically proportional to the square of the 
dose. At lower intensities they are less. A 
similar response is found by varying the 
time over which the irradiation is spread, 
although to prevent too much restitution of 
the breaks the irradiation must be com- 
pleted in a relatively short time. For neu- 
trons the yields of tsvo-break aberrations 
are independent of the intensit}'' and time of 
exposure and they increase in linear propor- 
tion to the dose. This behavior is explained 
by Catcheside by taking into consideration 
the two kinds of ionization which are ob- 
served with the two types of rays. The 
roentgen rays ionize by means of electrons. 
The formation of ions along the track oc- 
curs in clusters spaced apart. Only at the 
end of the track where the electron has lost 
most of its energ>’ will there be a sufficient 
number of ions in a given volume to be ef- 
fective. Thus the two-break aberrations 


must be the product of at least two sepa- 
rate ionizing particles. The neutron rays 
ionize by means of protons. Since the ioni- 
zation from such a large particle is very 
dense along the entire track, one particle 
will suffice to produce both the breaks. In 
other words, the chromosome and chroma- 
tid aberrations produced with the low dos- 
ages normally employed are predominantly 
two-hit when induced by roentgen rays and 
predominantly one-hit when induced by 
neutron rays. 

The gene mutations were studied more 
extensively on the 'Drosophila melanogaster. 
It had already been observed by Muller’ 
that when adult male flies exposed to ra- 
diation were mated to unexposed virgin 
females a certain proportion of the eggs 
laid failed to hatch although they had been 
fertilized. This was ascribed to the fact that 
changes in the composition of the heredi- 
tary particles which were induced by the 
irradiation produced a dominant lethal 
mutation in the sperm. Later, an effect on 
the sex ratio of subsequent generations was 
also noted. 

Catcheside® considers the following facts 
well established with regard to the radia- 
tion-induced gene mutations. There is no 
difference between the spontaneous gene 
mutations and those induced by the various 
types of radiations. The genes vary in sta- 
bility and, as a rule, the less stable ones 
show the greatest tendency to mutation. 
When irradiated, the gene directly hit is 
more apt to be activated but what allelo- 
morph is finally formed remains a matter of 
chance. There is some evidence that within 
certain limits back mutations are also pos- 
sible. The yield of radiation-induced gene 
mutations is in linear proportion to the 
dose and independent of the intensity and 
time of exposure. It is also independent of 
the natural mutation rate of the particular 
stock employed. A dose of 3,000 r of roent- 
gen rays produces a mutation rate of 12 per 
cent which is about 100 times that of the 
normal rate. This yield is the same from 2.6 
A up throughout the roentgen- and gamma- 
ray range commonly used but diminishes 
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for equal doses of other radiations in the 
order of roentgen rays, neutrons and alpha 
rays. 

These facts indicate that radiation-in- 
duced gene mutations are the result of a 
single ionization. It is assumed that the 
ionization adds considerable energy to the 
gene directly hit, rendering it temporarily 
unstable and thereby altering its muta- 
tional potentialities. Not all cells are, how- 
ever, equally responsive and according to 
Spear^ various factors, such as temperature, 
anestliesia, state of nutrition and degree of 
germination may influence the mutation 
rate to a limited extent. From the practical 
standpoint it is most important tliat the ra- 
diation-induced mutation effect is cumula- 
tive in successive generations over an in- 
definitely long period of time. 

A verj' valuable approach to the study of 
the genetic effect of the radiations is 
furnished bv Gray“ who, in considering the 
ion densit}* as the salient feature of any 
biologic activity, determined die linear ion 
density produced by the ionizing particles 
of die different types of rdaiations. This 
gready simplifies the problem since it is not 
necessaty to contrast numerous quality in- 
terrelationships but only to consider the 
ion density produced by a given radiation. 
Any ionizing particle passing through tissue 
gradually slows down and consequently 
produces an increasingly larger number of 
ions until it is completely arrested. The 
linear ion density, therefore, increases along 
the track, depending on the mass of die par- 
ticle and the length of die path it traverses. 
The ionizing particles emitted by the vari- 
ous types of radiations are chiefly the elec- 
tron, proton and alpha particle. The elec- 
tron represents 1/1850 of the mass of the 
hvdroaen atom carrving one negative 
charge, the proton has the mass of one car- 
rying one positive charge and the alpha 
particle is four times the mass of die hy- 
drogen cartying two positive charges. It is 
evident that if a very swift electron consti- 

^ Gray, L. H. Comparative studies of the biological effects of 
x-rays, neutrons and other ionizing radiations. Brit. Meii. Bull., 
I946,*ii-iS, 


tutes the ionizing particle, its path in the 
tissue is much longer and thus the mean 
linear ion density less, whereas in the case 
of the bulky alpha particle the entire en- 
ergy is dissipated along a very short track, 
and the ionization is very much higher. The 
magnitude of the biologic effect is to a great 
extent the result of the mean linear ion 
density and the proper spatial distribution 
of the ions irrespective of whether the ioniz- 
ing particle is an electron, proton or alpha 
particle. 

Gray® tabulated the average values of the 
ion density, given in number of ions per mi- 
cron of tissue, for the ionizing particles of 
die different types of radiation. The figures 
obtained are very illuminating. To quote a 
few examples, the mean linear ion density 
produced by the electron of roentgen rays 
of 1,000 kv. is 15, by the electron of roent- 
gen rays of coo kv. 80, by the proton of 900 
kv. deuterium bombardment of lithium 
S40, by the proton of 400 kv. deuterium 
bombardment of deuterium 1,100, by the 
alpha particle of radon 3,700, by the alpha 
particle of slow neutron bombardment of 
boron or lithium 9,000 and by the atomic 
particles of uranium fission 130,000. 

In assaying die ion-density effect on such 
a fundamental biologic unit as the gene, 
Gray® states diat a direct inactivation is 
accomplished whenever an ionizing par- 
ticle leaves z or 3 ion pairs within the unit. 
The producton of a chromosome-break, as 
shown in die experiments widi Tradescan- 
tia, requires about 20 ions formed at one 
locus within die diread which corresponds 
to a radiation yielding at least 200 ions per 
micron of track. Although the phenomena 
occurring in animal species are more diffi- 
cult of interpretation, it appears, broadly 
speaking, that the radiations producing the 
densest ionizations lead to the greatest 
biologic effect. 

To"^ what extent these observ-ations are 
applicable to man is not as yet clear. From 
the point of view of chromosomal changes, 
it would seem that the more or less uni- 
versally accepted “tolerance dose” of radia- 
tion is' sufficient to protect against any ill 
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effects and that thus in this respect there is 
no immediate danger. However, from the 
point of view of gene mutation it is a differ- 
ent matter. Because of the cumulative na- 
ture of the effect and since the mutational 
process is permanently irreversible, no 
“tolerance dose” can be devised to protect 
against such changes. 

Binks® raises an interesting question as 
regards the long-range genetic effects in- 
duced by radiations. Most gene mutations 
are recessive so that the inherited qualities 
appear only after the mutated gene meets 
another gene of the same kind. Muller' cal- 
culated that for independent mutations 
this would occur after at least 30, but more 
probably 100 generations, amounting to a 
latent period of from 750 to 3,000 years. 
For two genes descended from the same 
original mutated gene this period would be 
somewhat longer, extending to about 5,000 
years. Binks® thinks that this natural muta- 

® Binks, W, Protective methods in radioiogj'. Brit. Med. Bull., 
1946, 4t, 58-64. 

Muller, H. J. Role played by radiation mutations in mankind. 
Science, 1941, PJ, 438; also Nature, London, 1941, 147, 718-719. 


tion rate may be considerably changed if a 
fraction of the population at one time or 
another is exposed to larger doses of ioniz- 
ing radiations. Assuming that all spontane- 
ous gene mutations are the result of ioniza- 
tion due to cosmic rays and to beta and 
gamma rays from radio-elements in the air, 
although the fact has not been definitely 
established, it can be shown that the human 
race throughout the past ages received 0.07 
r per year, or doses up to 5 r during the life- 
time of each person. If, for example, from 
now on I per cent of the race should receive 
on the average 500 r in a lifetime the 
natural mutation rate would be doubled. 
Further increase in the proportion of the 
population irradiated or in the total life- 
time dose of the individual would result in a 
correspondingly higher mutational rate. 

In view of the present trend toward a 
more general use of atomic energy and since 
the vast majority of the gene mutations are 
deleterious, the problem acquires great 
practical significance. 

T. Leucutia 
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Items Jor this section solicited promptly after the emits to which they refer. 


MEETINGS OF ROENTGEN SOCIETIES^' 


Un’ited States of Anierica 

Americax Roektgex Ray Society 
Secretary, Dr. H. D.ibney Kerr, University Hospital, 
Iowa City, Iowa. Annual meeting: Netherland Pla2a 
Hotel, Cincinnati, Ohio, Sept. 17-co, 1946. 

American- Coeeege of Radiology 
Secretary, ^lac F. Cahal, co N. Wacker Drive, Chicago 6. 
Annual meeting; 1947, to be announced. 

Section- on Radiology, .American Medical .Association 
Secretary, Dr. U. V. Portmann, Cleveland Clinic, Cleve- 
l.and, Ohio. Annual meering: 1947, to be announced. 

.AMERia^N Radillm Society 

Secretary, Dr. H. F. Hare, 605 Commonwealth .Ave., 
Boston, M.ass. .Annu.al meedng; 1947, to be an- 
nounced. 

.Arkansas Radiological Society 

Secretary, Dr. Fred Hames, 51 1 National Bldg., Pine 
Bluff, Ark. Meets every three months and also at time 
and place of State Medical .Association. 

Radiological Society of North .A.merica 
Secretary, Dr. D. S. Childs, 607 Medical .Arts Bldg., Syra- 
cuse, N. Y. Annu.al meeting: Palmer House, Chicago, 
111., IDec. 1-6, 1946. 

Radiological Section, Baltimore Medical Society _ 
Secretary, Dr. Walter L. Kilby, Baltimore. Meets third 
Tuesday each month, September to May. 

Section on Radiology, CaliforniaMedical Association- 
Secretary, Dr. D. R. MacColl, 2007 Wilshire Blvd., Los 
.Angeles 5, Calif. 

R.adiological Section, Connecticut Medical Society 
Secretary, Dr. Max Climan, 242 Trumbull St., Hartford, 
Conn. Meets bi-monthly on second Thursd.iy, at place 
selected by Secret.ary. .Annual meeting in May. 

Section- on- Radiology, Illinois St.ate Medical Society 
Seaetary, Dr. H. W. Ackemann, 321 W. State St., Rock- 
ford, III. 

Radiologic-Al Section, Los .Angeles Co. Med. .Assn. 
Secretary, Dr. Roy W. Johnson, 1407 S. Hope St., Los 
Angeles, Calif, Meets on second Wednesday of each 
month at the County Society Building. 

Radiological Section, Southern Medical Associ.ation 
Secretasy, Dr. Roy G. Giles, Temple, Texas. 

Brooklyn Roen-tgen R.ay Society 

Secretary, Dr. A. H. Levy, 1354 Carroll St,, Brooklyn 13, 
N. Y. Meets monthly on fourth Tuesday, October to .April. 

Buff-alo Radiological Society 

Secretary, Dr. Joseph S. Gian-Francheschi, 610 Niagara 
St., Buffalo, N. Y. Meets second Monday of each month 
except during summer months. 

Chic.ago Roen-tgen Society 

Secretary, Dr. F. H. Squire, 1754 W. Congress St., 
Chicago 12, 111 . Meets second Thursday of each month 
October to April inclusive at the Palmer House. 

CiNciNN.ATi Radiological Society 
Secretary, Dr. Samuel Brown, 707 Race St., Cincinnati, 
Ohio. Meets third Tuesday of each month, October to 
May, inclusive. 

Clea-elan'd Radiological Society 
Secretary, Dr. Carroll C. Dundon, 11311 Shaker Blvd., 
Cleveland, Ohio. Meetings at 6:30 p.m. pn fourth Mon- 
day of each month from October to April. 

* Secretaries of societies not here listed are requested to 


Daluas-Fort Worth Roentgen Study Club 
Secretary, Dr. X. R. Hyde, Medical .Arts Bldg., Fort 
Worth, Te.xas. Meets in Dallas on odd months and in 
Fort Worth on even months, on third Monday, 7:30 p.m. 
Den-a-er Radiological Club 


Secretary, Dr. .A. Page Jackson, Jr., 1612 Tremont Place, 
DenA-er, Colo. Meets third Friday of each month at 
DenA-er .Athletic Club. 

Detroit Roentgen Raa- and Radium Society 

Secretary, Dr. E. R. WitAA-er, Harper Hospital. Meets 
monthly on first Thursday from October to May, at 
Wayne CountA- Medical Society Building. 

Florida Radiological Society 
Secretary, Dr. J. M. Dell, Jr., 333 W. Main St., S., Gaines- 
A-ille, Fla. Meetings in May and NoA-ember. 

Georgia Radiological Societa- 
Secretary, Dr. James J. Clark, 47S Peachtree St., At- 
lanta, Ga. Meets in NoA-ember and at annual meeting 
of Medical .Association of Georgia in the spring. 

Radiological Societa- of Kansas Cita- 
Secretary, Dr. .Arthur B. Smith, 800 Argyle Bldg., Kan- 
sas City, Mo. Meets third Thursday of each month. 

Illinois Radiological Society 
Secr^etary, Dr. Wm. DeHollander, St. John’s Hospital, 
Springfield, 111 . Meets three times a year. 

Indiana Roentgen Society 
Secretary, Dr. J. A. Campbell, Indiana UniA-ersity Hos- 
pitals, Indianapolis 7, Meets annually second Sunday in 
May. 

Iowa X-Ray Club 

Secretary, Dr. .Arthur W. Erskine, 326 Higley Bldg., 
Cedar Rapids, loAva. Luncheon and business meeting 
during annu.al session of Iowa State Medical Societj-. 
Special meetings by announcement. 

Kentucka- Radiological Societa- 

Secretary, Dr. W. C. Martin, 321 W. BroadAvay, Louis- 
A'ille. Meets annually in Louisville on first Saturday in Apr. 

Long Island Radiological Society 

Secretary, Dr. Marcus Wiener, i43o-4Sth St., Brooklyn, 
N. Y. Meets Kings County Med. Soc. Bldg, monthly 
on fourth Thursday, October to May, 8:30 p.m. 

Louisiana Radiological Sqciety 

Secretary, Dr. J. R. .Anderson, 1130 Louisiana Ave., 
ShrcA-eport. hleets annually during Louisiana State Med- 
ical Society Meeting. 

Michigan .Association of Roentgenologists 

Seaetary, Dr. E. M. Shebesta, 1429 David ^yhitneA- Bldg., 
Detroit! Three meetings a ye.ar. Fall, Winter, Spring. 


Milaa-aukee Roentgen Ray Society 

Secretarv, Dr. C. A. H. Fortier, 231 W. Wisconsin .Ave., 
MiliA-aukee, Wis. Meets monthly on second Monday at 
University Club. 

Minnesota Radiologic.al Society 

Secre/ao-, Dr. Annette T. Stenstrom, 121S Medical Arts 
Bldff., Minne.apolis, Minn. One meeting a year at time of 
Minnesota State Medical .Association. 

Nebraska Radiological Society 

Secretary, Dr. D. A. DoAvell, Medical Arts Bldg., Omaha, 
Neb. bfeets third Wednesday of each month, at 6 p.m. 
nr either Omaha or Lincoln. 
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New England Roentgen Ray Society 
Secretary, Dr. George Levene, Massachusetts Memorial 
Hospitals, Boston, Mass. Meets monthly on third Friday, 
Boston Medical Library 

New Hampshire Roentgen Ray Society 
Secretary, Dr. A. C. Johnston, Elliott Community Hos- 
pital, Keene, N. H. Meets four to six times yearly. 

Radiological Society of New Jersey 
Secretary, Dr. \V. H. Seward, Orange Memorial Hos- 
pital, Orange, N. J. Meets annually at time and place 
of State Medical Society. Mid-year meetings at place 
chosen by president. 

New York Roentgen Society 
Secretary, Dr. Ramsay Spillman, 115 East 6rst St., 
New York City. Meets monthly on third Monday, New 
York Academy of Medicine, at 8 : 30 p.m. 

North Carolina Roentgen Ray Society 
Secretary, Dr. Major Fleming, Rocky Mount, N. C. 

North Dakota Radiological Society 

Secretary, Dr. L. A. Nash, St. John’s Hospital, Fargo. 
Meetings held by announcement. 

Central New York Roentgen Ray Society 
Secretary, Dr. C. F. Potter, 820 S. Crouse Ave., Syracuse. 
Three meetings a year. January, May, November. 

Ohio Radiological Society 

Secretary, Dr. Henry Snow, 1061 Reibold Bldg., Dayton, 
Ohio. Meets during annual meeting of Ohio State Medi- 
cal Association. 

Orleans Parish Radiological Society 

Secretary, Dr. Joseph V. Schlosser, Charity Hospital, 
New Orleans 13, La. Meets first Tuesday of each month. 

Pacific Roentgen Society 

Secretary, Dr. L. H. Garland, 450 Sutter St., San Fran- 
cisco, Calif. Meets annually, during meeting of California 
Medical Association. 

Pennsylvania Radiological Society 
Secretary,YiT,'^. M. Converse, 416 Pine St., Williamsport. 

Philadelphia Roentgen Ray Society 
Secretary, Dr. C. L. Stewart, Jefferson Hospital. Meets 
first Thursday of each month, October to May, at 8:00 
p.m,, in Thomson Hall, College of Physicians. 

Pittsburgh Roentgen Society 
Secretary, Dr. L. M. J. Freedman, 115 South High- 
land Ave. Meets 6:30 p.m. at Webster Hall Hotel on 
second Wednesday each month, October to May inclusive, 

Rochester Roentgen Ray Society, Rochester, N. Y. 
Secretary, Dr. Murray P. George, Strong Memorial Hos- 
pital. Meets monthly on third Monday from October to 
May, inclusive, 8 p.m. at Strong Memorial Hospital. 

Rocky’ Mountain Radiological Society 
Secretary Dr. A. M. Popma, 220 N. First St., Boise, Idaho, 
Mid-Summer Conference, August 8, 9, 10, 1946, at 
Shirley Savoy Hotel, Denver, Colorado. 

St. Louis Society of Radiologists 

Secretary, Dr. Edwin C, Erns^ Beaumont Medical Build- 
ing, St. Louis, Mo. Meets fourth Wednesday of each 
month, except June, July, August, and September. 

San Diego Roentgen Society 

Secretary, Dr. R, F. Niehaus, 1831 Fourth Ave., San 
Diego, Calif. Meets monthly on first Wednesday at dinner. 

San Francisco Radiological Society 

Secretary, Dr. Joseph Levitin, 516 Sutter St., San Fran- 
cisco 2, Calif. Meets monthly on the third Thursday at 
7:45 P.M., first six months of the year at Lane Hall, 
Stanford University Hospital, and second six months at 
Toland Hall, University of California Hospital. 

Shreveport Radiological Club ^ 

Secretary, Dr. R. W. Cooper, Charity Hospital, Shreve- 
port, La. Meets monthly on third Wednesday, at 
7:30 P.M., September to May inclusive. 

South Carolina X-Ray Society . , ^ . 

Secretary, Dr. T. A. Pitts, Baptist Hospital, Columbia, 
S. C. Meets in Charleston on first Thursday in Novem- 
ber, also at the time and place of South Carolina State 
Medical Associarion. 


Tennessee Radiological Society 

Secretary, Dr. J, M. Fr^re, 707 Walnut St., Chattanooga, 
Tenn. Meets annually at tne time and place of the 
Tennessee State Medical Association. 

Texas Radiological Society 
Secretary, Dr. R. P. O’Bannon, 650 Fifth Ave., Fort 
Worth 4, Texas. 

University of Michigan Depar-tment of Roentgen- 
ology Staff Meeting 

Meets each Monday evening from September to June, 
at 7 P.M. at University Hospital. • 

University of Wisconsin Radiological Conference 
Secretary, Dr. E. A. Pohle, 1300 University Ave., Madi- 
son, Wis. Meets every Thursday from 4:00-5:00 p.m.. 
Room 301, Service Memorial Institute. 

Utah State Radiological Society 

Secretary, Dr. M. Lowry Allen, Judge Bldg., Salt Lake 
City I, Utah. Meets third W'ednesday in September, 
November, January, March and May. 

Virginia Radiological Society 
Secretary, Dr. E. L. Flanagan, 116 E. Franklin St., 
Richmond, Va. Meets annually in October. 
Washington State Radiological Society 

Secretary, Dr. Thomas Carlile, 1115 Terry St., Seattle. 
Meets fourth Monday each month, October through May, 
College Club, Seattle. 

X-Ray Study Club of San Francisco 

Secretary, Dr. J. M. Robinson, University of California 
Hospital. Meets monthly, third Thursday evening. 

Cuba 

SoCIEDAD DE RADIOLOGfA Y FiSIOTERAPIA DE CuBA 

President, Dr. J. Manuel Viamonte, Hospital Mercedes, 
Habana, Cuba. Meets monthly in Habana. 

Mexico 

SoCIEDAD MeXICANA DE RaDIOLOGIA Y FiSIOTERAPIA 
General Secretary, Dr. D. P. Cossio, Marsella No. ii, 
Mexico, D. F. Meets first Monday of each month. 

British Empire 

British Institute of Radiology Incorporated with 
THE Roentgen Society .• j t- -j 

Medical Members’ meeting held monthly on third lTiday 
at 2:30 P.M. and Ordinary Meeting at same time on 
following Saturday, October to May, 32- Welbcck bt., 
London, W.i. 

Section or Radiology of the Royal Society of Medi- 
cine (Confined to Medical M embep-s) 

Meets third Friday each month at 4: 45 p.m. at the Royal 
Societ>’ of Medicine, i Wimpolc St., I^ndon. 

Faculty or Radiologists 

Secretary, Dr. M. H. Jupe, 23 Welbcck St., London, W^.i 
England. 

Section of Radiology and Medical Electricity, Aus- 
tralasian Medical Co.ngress 

Secretary, Dr. H. M. Cutler, 139 Macquarie St., Sydney, 
New South Wales. 

Radiological Section of the Victorian Branch of the 
British Medical Association 

Secretary, Dr. Keith Hallam, St. George’s Hospital, 
K.E.W., Melbourne, E. 4, Victoria, Australia. Meets 
monthly from March to November inclusive. 

Canadian Association or Radiologists 
Secretary, Dr. J. W. McKay, 1620 Cedar Ave., Montreal. 
SociETE Canadienne-Francaise d’Electrolocie ET DE 
Radiolocie Medicai.es 

Secretary, Dr. Orig6ne Dufresne, 4120 Ontario St., East, 
Montreal, P. Q. 

Section of Radiology, Canadian Medical Associatkn.’ 

Secretary, Dr. C. M. Jones, Inglis St., Ext. Halifax, N. S. 
Radiological Sr.cnoN, New Zealand British Medical 
Association . , „ 

Secretary, Dr. Colin Anderson, Invercargill, New Zea- 
land. Meets annually. 
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South America 
S ociEDAD ArGENTI.S-A DE RaDIOLOGIA 

Srcirlaty^ Dr. Guido Gotta, Buenos Aires, Argentina. 
Meetings are held monthly. 

SociEDAD Peruana de R-adiologia 

Secretary, Dr. Julio Bedova Paredes, Apartado, 2306 
Lima, Peru. INIeetings held monthly except during 
January, February and March, at' the Asoci.acion 
M6dica Peruana “Daniel A. Carrion,” Yillalta, 218, 
Lima. 

Continental Europe 

Ceskoslovensk.\ spolecno.st pro rontgenologii a 
RADIOLOGII V PrAZE 

Seerelaty: MUDr. Roman Blana, Praha XII, Ko- 
runni 160, Czechoslovakia. 

SociEDAD EsPANOLA DE RaDIOLOGIA Y EleCTROLOGIA 
Secretary, Dr. J. Martin-Crespo, Fuencarral, 7. Madrid, 
Sp.ain. Meets monthly in Madrid. 

SociETE Suisse de Radiolqgie (Schweizerische Ront- 
gen-Gesellschatt) 

Secretaty for French language. Dr. Babaiantz, Geneva. 
Secretary for German language. Dr. Max Hopf, Effinger- 
str.asse 49, Bern. Meets annually in different cities. 
Societatea Romana de Radiologie si Electrologie 
Secretary, Dr. Oscar Meller, Str. Banul MarScine, 30, 
S. I., Bucuresd, Roumania. Meets second Monday in 
every month with the exception of July and August. 
All-Russian Roentgen Ray Association, Leningrad: 
USSR in the State Institute of Roentgenology and 
Radiology, 6 Roentgen St. 

Secretaries, Drs. S. A. Reinberg and S. G. Simonson. 
Meets annually. 

Leningrad Roentgen Ray Society 
Secretaries, Drs. S. G. Simonson and G. A. Gusterin. 
M eets monthly, first Monday at 8 o’clock. State Institute 
of Roentgenology and Radiology, Leningrad. 

Moscow Roentgen Ray Society 
Secretaries, Drs. L. L. Holst, A. W. Ssamygin and S. T. 
Konobejevsky. Meets monthly, first Monday, 8 p.m. 
SCANDIN.AVIAN RoENTGEN SoClETTES 

The Scandinavi.an roentgen societies have formed a joint 
association called the Northern Association for Medical 
Radiology, meeting every second year in the different 
countries belonging to the Association. 

AMERICAN RADIUM SOCIETY 

The American Radium Society held its 
first meeting since 194;^ at San Francisco, 
California, on June 28 and 29, 1946. Dr. 
W. E. Costolow of Los Angeles, President 
since 1942, presided until tlie last session 
when Dr. Charles L. Martin of Dallas, 
Texas, was installed. The meeting was held 
in the Assembly Hall of the Health Build- 
ing at tlie Civic Center. Seventy-five mem- 
bers were present but there was constantly 
an audience of one hundred and fifty. 

The Janeway Lecture was given by Dr. 
Frederick W. O’Brien of Boston. His title 
was “Radium Treatment of Cancer of the 
Cervix; a Historical Review.” The Henry 
Harrington Janeway Medal was presented 
to Dr. O’Brien by tlie Chairman of tlie 
Janeway Lecture Committee, Dr. Douglas 


Quick of New Lork, at the banquet in the 
Fairmont Hotel on Friday evening, June 
28, 1946. 

The sessions were high-lighted by two 
significant symposia. Friday afternoon pro- 
Hded a program by the Department of 
Physics and Radiation of the University of 
California, Berkeley, arranged by Dr. 
Robert S. Stone. Hardin B. Jones, Ph.D., 
told of tlieir search for radioactive com- 
pounds of specific localization, such as 
radioactive phosphorus, radioactive iodine, 
radioactive strontium and new forms of 
ionizing radiations from nuclear physics 
research. 

Dr. B. V. A. Low-Beer showed colored 
slides illustrating skin tlierapy with radio- 
active phosphorus captured upon blotting 
paper. Dr. D. Harold Copp discussed the 
metabolism of radioactive substances and 
exhibited autoradiographs of bones har- 
boring radioactive elements. Drs. L. D. 
Marinelli, F. W. Foote and x'\lfred Hocker 
of the Memorial Hospital, New York, pre- 
sented Histologic and Autoradiographic 
Studies of Radioactive Iodine in Thyroid 
Carcinoma. Drs. Robert S. Stone (Man- 
hattan Project) and John H. Lawrence 
(Cyclotron) provided discussions. These 
symposia will be published in early issues of 
the Journal. 

Saturday morning found the surgeons 
using their scalpels upon the radiologists 
and the radiologists replying with atomic 
bombs. Subject: Carcinoma of the Cervix. 
Dr. J. V. Meigs, Boston, and Dr. Daniel G. 
Morton, San Francisco, promoted radical 
Wertheim operations for selected cases. 
Drs. Harry H. Bowing, Mayo Clinic, Ira I. 
Kaplan and Rieva Rosh, Bellevue Hospital 
New York, John S. Bouslog, Denver, and 
George W. Waterman, Providence, upheld 
the arguments for radiation treatment and 
principally because the surgeon’s criteria of 
operability applies to so small a percentage 
of cervical carcinomas. Professional polite- 
ness prevailed. The Publication Committee 
has nearly all of the papers and illustrations 
in hand and they will be published in 
fortlicoming numbers of this Journal. 



Society Proceedings, Correspondence and News Items 


392 


September, 1946 


The American Radium Society has 204 
members. Nineteen members have been 
added since 1942. They are: 

Atwood, Cyril John, M.D., Samuel Merritt 
Hospital, Oakland, Calif. 

Berg, H. Milton, M.D., 221 Fifth St., Bis- 
marck, N. D. 

Blanco, Bernado Guzman, M.D., Quinto 
Cantaclaro, El Rosal Chacao, Estate Mirando, 
Venezuela. 

Catlin, Daniel, M.D., 620 Park Ave., New 
York 21, N. Y. 

Chont, L. K., M.D., Winfield, Kansas. 

Chamberlin, George Whitney, M.D., 6th and 
Spruce Sts., West Reading, Pa. 

Crain, Ransome Carter, M.D., 30 N. Michi- 
gan Ave., Chicago, 111 . 

Ehrlick, Harry E., M.D., 114 Morningside 
Drive, New York, N. Y. 

Emmert, Frederick Victor, M.D., Metropoli- 
tan Bldg., St. Louis, Mo. 

Guttman, Ruth J., M.D., 147-48 88th Ave., 
Jamaica 2, N. Y. 

Heublein, Gilbert Whipple, M.D,, 179 Allyn 
St., Hartford, Conn. 

Knight, William Thomas, M.D,, 210 Main 
St., Hackensack, N. J, 

Levi, Leo, M.D., 1200 N. State St,, Los An- 
geles, Calif. 

Marinelli, Leonidas D,, 444 E, 68th St., New 
York, N. Y. 

Ovalle, Alexander, M.D,, 357 E. 68th St., 
New York, N. Y. 

Pierson, John C., M.D., 210 E. 68th St,, 
New York, N. Y. 

Scheffey, Lewis Cass, M.D,, 255 S. 17th St., 
Philadelphia, Pa. 

Verda, Dominic Joseph, M.D., Barnard Skin 
and Cancer Hospital, St. Louis, Mo. 

Wigby, Palmer Emanuel, iioi Medical Arts 
Bldg., Houston, Texas. 

There have been 12 deaths and 5 resig- 
nations. The deaths are as follows: 

Clarkson, Wright, M.D., Medical College of 
Virginia, Petersburg, Va, 

Elward, Joseph E,, M.D., 1726 I St. N.W., 
Washington, D. C, 

Kasabach, H. H., M.D., Presbyterian Hos- 
pital, New York, N. Y. 

Keitli, David Y., M.D., 1010 Heyburn Bldg., 
Louisville, Kv. 

.Murphy, John T., M.D., 421 Michigan St., 
Toledo, Ohio. 


Taussig, Fred J., M.D,, Beaumont Medical 
Bldg,, St. Louis, Mo. 

Tyler, Albert F., M.D,, 1216 Medical Arts 
Bldg,, Omaha, Neb. 

Simpson, Burton T,, M.D., 633 N, Oak .St., 
Buffalo, N. Y. 

Levin, Isaac, M.D., 57 W. 57th St., New 
York, N. Y. 

Strauss, Abraham, M.D., 25 Prospect Ave. 
N.W., Cleveland, Ohio. 

Soiland, Albert, M.D., 1407 S, Hope St., Los 
Angeles, Calif. 

Stevens, Rollin H., M.D,, 1429 Whitney 
Bldg., Detroit, Mich. 

The death of Dr. Marion Truehart of 
Sterling, Kansas on July ii, 1946, has just 
been reported. 

The new officers are as follows: President,. 
Dr, Charles L, Martin, Dallas, Texas; 
President-Elect, Dr. A. N. Arneson, St. 
Louis, yio.‘,Fh‘st Vice-President, Dr, Mau- 
rice Lenz, New York, N. Y.; Second Vice- 
President, Dr. W^m. S. MacComb, New 
York, N. Y.; Secretary, Dr, Hugh F. Hare, 
605 Commonwealth Ave., Boston 15, 
Mass.; Treasurer, Dr. Leland R. Cowan, 
Sal t Lake City, U tah . 

The next annual meeting will be held in 
June, 1947, in New York or Atlantic City. 
The definite date and place becomes a func- 
tion of the Executive Committee now com- 
posed of Dr. W. E. Costolow, Los Angeles. 
Dr. Hayes Martin, New York, and Dr, 
Frederick W’. O’Brien, Boston, Chairman, 

Edward H. Skinner 

KADIOISOTOPES from the MANHATTAN 
PROJECT 

A detailed announcement on the availa- 
bility and procurement of pile-produced 
radioisotopes from the Manhattan Project 
appears in the June I4, 1946, issue of Sci- 
enceP 

Tables are included giving pertinent 
data on the characteristics and the quanti- 
ties which may be made available of around 
100 isotopes and isotopic mixtures. For 
practical reasons isotopes with a half-life 

* Availability of radioactive i'ctcpcs. Science, June: t4, 

' OS , 697-705. 
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less than twelve hours are not considered 
for distribution. Most of tlie isotopes are 
produced by fission or (n,7) processes. Only 
four isotopes are produced by the (n,p) 
process with sufficient yield for distribu- 
tion. Other processes are either not suffi- 
ciently productive or do not occur. 

The article emphasizes that (i) present 
piles were not designed for tracer and thera- 
peutic isotope production, (c) waste plu- 
tonhuu process solutions are not a feasible 
source for separated fission isotopes, (3) 
routine production methods and facilities 
are not yet developed for most isotopes, (4) 
isotopes which can now be made aAMilable 
are only expierimental lots resulting from re- 
search and development proceedings, (5) 
technical problems involved in the irradia- 
tion and processing of essential materials 
has been and will continue to be responsible 
for the delay in making certain isotopes 
available by routine production. 

Allocation and distribution will be ef- 
fected on tlie basis of tlie general policies, 
as well as on recommendations regarding 
specific applications, made b}' Avell quali- 
fied advisory groups nominated for Man- 
hattan District appointment by the Na- 
tional Academy of Sciences. Charges will 
be made for materials and services on the 
basis of “out-of-pocket” operational ex- 
penses to the Government necessitated by 
the non-project production and service 
program. Costs for construction or rental 
of major plant facilities and expenses of 
research and development on isotope pro- 
duction Avill be assumed by the Project. 

All correspondence concerning radioiso- 
tope procurement should be addressed to 
the Isotopes Branch, Research Division, 


Manhattan District, P. O. Box E, Oak 
Ridge, Tennessee. Reference to the original 
article for pertinent details is recommended, 
however, before instituting inquiries or re- 
quests. 

AMERICAN COLLEGE OF PHYSICIANS 

The zAmerican College of Physicians an- 
nounces its Twenty-eightli Annual Session 
to be held in Chicago, Illinois, April 28- 
May 2, 1947. Dr. David P. Barr, New 
York, is President of the College and Avill 
be in charge of the program of General Ses- 
sions and Lectures. Dr. LeRoy H. Sloan, 
Chicago, has been appointed General Chair- 
man, and will be in charge of the program 
of Hospital Clinics and Panels, as well as 
local arrangements, and entertainment. 
Mr. Edward R. Loveland, Executive Sec- 
retary of the College, 4200 Pine Street, 
Philadelphia 4, will have charge of the gen- 
eral management of the session and the 
technical exhibits. 

Other medical societies are urged to note 
these dates in order that conflicts in meet- 
ing dates may be avoided for mutual bene- 
fit. 

E. R. Loveland 
Executive Secretary 

PITTSBURGH ROENTGEN SOCIETY 

At the last business meeting of the Pitts- 
burgh Roentgen Society, held in The Rus- 
kin, Pittsburgh, the following officers Avere 
elected for the coming year: President, 
Harold W. Jacox, M.D., Pittsburgh, Pa.; 
Vice-President, Yfilliam T. Rice, M.D., 
Rochester, Pa.; Secretary-Treasurer, Les- 
ter M. J. Freedman, M.D., Pittsburgh, Pa. 
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Semiologla Clinico-Radiologica de la Tumora- 
ciones del Abdomen. By Dr. F. Garcia Ca- 
purro. Prof. Agregado de Radiologia, and Dr. 
Raul Piaggio Blanco, Prof, de CHnica Med- 
ica, de la Facultad de Medicina de Monte- 
video. Paper. Pp. 566, with 351 illustrations. 
Espasa-Calpe Argentina, S. A. — Buenos 
Aires — Mexico, 1946. 

During the past thirty years the diagnostic 
procedures of abdominal tumors have under- 
gone numerous changes, due chiefly to the con- 
tinuous development of new roentgen tech- 
niques of examination. The authors have 
assembled all the material available on the 
subject and, after skillfully co-ordinating the 
various findings, have compiled an excellent 
up-to-date treatise of clinical radiological semi- 
ology. 

The work is divided into two main parts. The 
first deals with general considerations which are 
taken up in three chapters. One chapter gives a 
lengthy discussion of the anatomic, structural 
and dynamic peculiarities of the abdomen and 
their importance from the roentgenological 
standpoint, another the fundamental principles 
of clinical roentgen diagnosis and the third is a 
general review of the anatomic modifications 
provoked by the abdominal tumors. 

The second part of the book contains seven 
additional chapters, dealing with the regional 
syndromes as follows: iv, tumors which occupy 
the entire abdomen; v, tumors of the right and 
left thoraco-abdominal regions; vi, tumors of 
the region of the left hypochondrium and the 
left flank; \ai, tumors of the region of the right 
hypochondrium and of the right flank; viii, 
tumors of the celiac region; ix, tumors of the 
right and left iliac fossae, and x, tumors of 
the hypogastric region and of the pelvis. 

Each of the chapters is richly illustrated with 
t}'pical roentgenograms in various views and 
with numerous schematic diagrams. A bibliog- 
raphy of 544 articles is appended. 

The material is presented in a clear and con- 
cise manner. The book is well made and its 
printing is irreproachable. 

T. Leucutia 


Kur-zwellentherapie. Von Dr. Josef Kowar- 
schik. Professor fur physikalische Therapie 
an der Universitat Wien. Third edition. 
Cloth. Price, $4.25. Pp. I43, with 138 illus- 
trations. Wien: Springer, 1943. J. W. Ed- 
wards, Publisher, Ann Arbor, Michigan. 

In the foreword to the third edition of his 
book, the author states that the heated discus- 
sions and overproduction of literature regarding 
short wave diathermy have now quieted down. 
Many of the highly debatable issues have been 
completely dropped because in his opinion they 
represented mostly “pseudo problems.” There- 
fore very few changes and additions were re- 
quired in this new edition as compared with the 
previous one. 

In the theoretical part he discusses the phys- 
ics of short electric waves and describes the ap- 
paratus and technique of application. This is 
followed by a brief chapter dealing with the 
biologic effect of short electric waves. For the 
radiologist it is interesting to note that the au- 
thor does not believe in the successful treatment 
of malignant neoplasms in the human with 
short electric waves. The only efficient method 
would be destruction by electrocoagulation. 
Likewise he does not consider practical the sen- 
sitization of tumors by short electric waves pre- 
ceding irradiation by roentgen rays or radium. 
In the clinical section he outlines the therapeu- 
tic use of the short electric waves in the treat- 
ment of diseases affecting the various organs. 
The concluding chapter is devoted to fever ther- 
apy. Each section is supplemented by a se- 
lected bibliography and the monographs and 
books on the subject are compiled at the end of 
the text. The index is adequate while the illus- 
trations are not too clear. This, however, could 
probably not be avoided because of wartime 
conditions and the type of paper used. The au- 
thor is well known in his field and the book pre- 
sents, therefore, a good picture of the status of 
short wave diathermy in Europe about 1940. 

Erkst a. Pohle 

Rontgenphvsik. Von Dr. med. Adolf Liechti, 
Professor fur medizinische Radiologic; Direk- 
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tor des Rontgeninstitutes der Uiiiversitat 
Bern. iMit Beitragen von Dr. phil. Walter 
iMinder, TechnischerLeiter des Institutes der 
Bernischen Radiumstiftung. Clodi. Price, 
Si 1.75, Pp. 308, with 21J illustrations. Wien: 
Julius Springer, 1939. J. W. Edwards, Pub- 
lisher, Ann Arbor, Michigan. 

This excellent treatise on the physical foun- 
dations of roentgen rays was written in 1939 by 
the radiologist of the University of Bern. It also 
contains chapters written by W. Minder, physi- 
cist and technical director of tlie Bern Radium 
Institute. Minder’s chapters deal with radia- 
tions from radioactive substances, artificial ra- 
dioactiUty and isotopes; measurement of alpha, 
beta and gamma rays of radium; and non-medi- 
cal applications of roentgen rays. In the preface 
Liechti states that “without the most exact 
knowledge of its physical foundations a bene- 
ficial application of radiology in medicine is 
vmthinkable,” and he proceeds to furnish such 
exact knowledge in the text. There are detailed 
chapters on character and properties of short 
wave radiations, interrelationships between 


roentgen rays and the structure of the atom, 
absorption and scattering of roentgen rays, 
roentgen-ray generators and roentgen tubes. 
The author also describes the physical, chemical 
and biological effects of roentgen rays, roent- 
gen-ray and radium dosimetry, protection 
against various tjpes of radiation, and finally 
many special technical procedures such as 
kymography, cinematography, tomography, 
and stereoscopy. 

The subjects are mostly treated in detail and 
all are written with authority. A fe\v chapters, 
such as that on practical dosimetry of roentgen 
rays and radium, are relatively short and in 
places inadequate to answer practical questions 
of the average radiologist. Other chapters, for 
instance those on atomic physics or on various 
effects of short wave radiations, present a great 
deal of information and are in some cases en- 
tirely up to date. The book can be highly rec- 
ommended to radiologists although some 
knowledge in fundamental physics is required 
for full appreciation of its contents. 

Otto Gl.-vsser 
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ABSTRACTS OF ROENTGEN AND 
RADIUM LITERATURE 


ROENTGEN DIAGNOSIS 

HEAD 

Campbell, James B., and Alexander, Eben, 

Jr. Eosinophilic granuloma of the skull. J. 

Nem-osnrg., Nov., 1944. 7, 365-370. 

Eosinophilic or solitary granuloma of the 
bone is a granulomatous lesion of bone which 
affects children and young adults predomi- 
nantly and more often the male. It is of un- 
known origin but some authors classify it as the 
most benign form of a generalized disease 
process of which Hand-Schiiller-Christian dis- 
ease is the most insidious and chronic and 
Letterer-Siwe disease the most malignant and 
severe, the latter occurring in the youngest age 
groups. At times the various lesions of these 
diseases are indistinguishable. Jaffe and Lich- 
tenstein feel that the basic disorder is an in- 
flammatory histiocytosis in response to an un- 
known infectious agent. Clinical manifestations 
of the three conditions vary and differ greatly 
save from the roentgenographic viewpoint. The 
lesion in eosinophilic granuloma is not always 
solitary; in half of the reported cases the skull 
has been involved alone or with other bones. No 
reports of involvement of the skull in other than 
bones of the vault have been made nor has any 
involvement of the bones of the hands or feet 
been reported. The lesions begin in the medul- 
lary ca^^ty, erode and expand the cortex. In the 
skull^ erosion occurs inward or outward. The 
tumor is soft and hemorrhagic composed of 
aggregates of phagocytes with conspicuous col- 
lections of eosinophiles. General symptoms are 
lacking, local pain is the usual initial com- 
plaint. No abnormal laboratory studies have 
been reported save for mild eosinophilia. 

On roentgen examination, the lesions are of 
varying size, radioluscent and are sharply out- 
lined when they occur in the skull. They must 
be differentiated from many conditions. Final 


diagnosis must be made by biopsy. Simple 
curettage or wide extirpation have been used 
successfully. Roentgen therapy alone using 
1,500 r through two fields in six days has 
produced satisfactory disappearance of the 
lesions. Spontaneous resolution of the lesions 
has been observed. The prognosis is generally 
good. The case of a twenty-seven year old male 
with an eosinophilic granuloma of the frontal 
bone is reported. There was a history of ante- 
cedent trauma, which according to some is 
etiologic. Successful excision was accomplished. 
— Leo A. Nash. 

Goodyear, Henry M. Mucocele in frontal and 
ethmoidal sinuses; simplified surgical treat- 
ment. Attn. OioL, Rhin. & Laryng., June, 
1944, SS. 242-245. 

A mucocele may occur in any of the nasal 
accessory sinuses but is more frequently found 
in the frontal and anterior ethmoid cells, oc- 
casionally in the antrum and rarely in the 
sphenoid sinus. 

Etiology. Thomson and Negus state that a 
mucocele usually occurs with an “obstruction 
in the outlet of the cavity and it may be caused 
by blockage and cystic dilatation of a gland.” 

By a process of slow constant pressure there 
is a slow absorption of bone, and often the floor 
of the frontal sinus and the lamina papyracea 
are destroyed. 

Signs and Symptoms. A slight disturbance of 
vision progressing to a diplopia and often ac- 
companied by a dull headache, which may be 
increased on movement of the eye, constitutes 
the first symptom of a mucocele. Thus, these 
patients usually come first to the attention of 
the ophthalmologist. 

The onset is insidious and usually without 
pain. Later, the eye is displaced forward, down- 
ward and laterally. Diplopia, limited motion 
of the globe and a variable degree of impaired 
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vision may be present. Ptosis of the lid, 
epiphora, and even atrophy of the optic nerve 
may occur. 

There may be “parchment-like” crackling on 
palpation, and if pulsation is present it means 
that the posterior wall of the frontal sinus or the 
floor of the ethmoid, or both, have been ab- 
sorbed, and the mucocele is lying in contact 
with the dura mater. 

If infection leads to a pyrocele, the swelling 
may be red and tender and the temperature 
may be much like that in an acute frontal sinus 
infection. 

Intranasal examination is usually marked by 
the absence of polypi or pus. The ethmoid bulla 
may be expanded and lowered. 

Roentgen Findings. Early, there are no 
characteristic roentgenographic findings but 
with advancement, defects in the orbital and 
sinus wall occur. The frontal sinus loses its 
scalloped appearance and the marginal densities 
become smooth and regular. 

Differential Diagnosis, (i) Ostomas are 
equally insidious and painless in onset but 
roentgenograms show a sharp demarcated out- 
line of dense bone and in advanced cases there 
is no “parchment crackling” or pulsation on 
palpation. (2) Malignant neoplasms are usually 
much more rapid in growth and usually show 
redundant, soft, free bleeding tissues in the 
ethmoid area. (3) Other lesions to be differ- 
entiated include gummas, aneurysms, fibromas, 
angiomas, lymphoid tumors, meningoceles and 
chronic sinus infections. 

Treatment. The author feels that the epithe- 
lium lining the mucocele in the frontal sinus can 
do no harm so he does not remove it in operating 
upon these lesions . — Mary Frances Vastine. 

Dowlixg, James R. Osteoma of the frontal 

sinus. Arch. Otolaryng.^ Feb,, 1945, 4r, 99- 

108. 

Definition. Ewing stated that the bony struc- 
ture of an osteoma of the cranial bones may be 
ivor>^-like with solid lamellas and few or no 
haversian canals, or it may be spongy with 
cancellous tissue and may contain narrow 
cavities or spaces. 

Incidence. Osteoma of the frontal sinus is by 
no means a common lesion. The author feels 
fortunate in having seen osteoma of the frontal 
sinus in 5 patients within the year 1944 at the 
Army hospital where he is stationed. Two of the 
patients were German prisoners of war. The 
author believes that the higher incidence of the 


lesion in the Army camps is explained by the 
fact that osteoma of the frontal sinus as 
statistics have shown, is chiefly a disease of 
youth and is more common in males. 

Etiology. The frontal sinus is the most fre- 
quent site for the development of osteoma of the 
nose and nasal accessory sinuses, Fetissof after 
a survey of over 200 cases reported that in 50.7 
per cent the osteoma was situated in the frontal 
sinus, in 40 per cent in the ethmoid labyrinth, in 
6.2 per cent in the maxillary sinuses and in 3.1 
per cent in the sphenoid sinuses. 

Osteoma of the frontal sinus is essentially a 
lesion of youth and the greater incidence is 
found between the second and third decades of 
life. 

The cause of osteoma is unknown. In 2 of the 
author’s cases, roentgen study revealed osteitis 
of the frontal bone for a small area lateral to and 
above the upper margin of the sinus. This was 
found surgically to have an appearance of 
osteitis and it was at this site that the true 
tumor mass was attached, which suggests the 
possibility of periosteal inflammatory processes 
being a strong factor in the causation of the 
growth. 

Pathology. Osteoma is a benign tumor, the 
growth of which is usually very slow and which 
is malignant only mechanically. 

Morphologically, two types are recognized: 
the hard, ivory-like eburnated type and the 
softer, cancellous one. Microscopically, there 
may be great variations. Ewing stated that at 
times it is difficult to differentiate certain forms 
of osteoma from simple hypertrophy of bone. 

Sy 77 iptoms and Diag 770 sis. In many cases the 
diagnosis comes only by roentgen examination 
because of the silent nature of these growths. 
Dizziness, headaches and deformity are the 
cardinal symptoms. 

The extension of the tumor mass may be in 
one or in all of three directions, namely, ex- 
ternally through the outer table, internally 
into the anterior cranial fossa and, lastly, in- 
feriorly in the orbit. The symptoms, then, will 
depend on the structure on which the pressure, 
due to the expanse of the growth, is being 
directed. 

Treatment. The only treatment for osteoma of 
the frontal sinus is surgical removal. — Ma 7 y 
Frances Vastine. 

Profaxt, H. J. Temporal arteritis. An 77 . Otol., 

Rhin. ^Larymg., June, 1944 ) 308-325, 

Co 7 )jposite Picture of Temporal Arteritis. The 
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patient, most likely a white woman around sixty 
years of age or over, complains of severe pain 
in the temporal region. Her internist will state 
that the patient has a fever, leukocytosis, 
general malaise, and sweats. Every known test 
has been made and found negative. It is hoped 
that the otolaryngologist will locate a sinusitis 
which is causing the severe pain and general 
symptoms. No sinusitis is found and the pain 
is not relieved by cocainization of the ethmoid 
and sphenoid areas. In from two to six weeks 
after this examination a bright red, tortuous 
swelling of the temporal artery appears. The 
patient is then informed that she has a “tem- 
poral arteritis” which will cause symptoms for 
many weeks or ntonths and then gradually 
subside. Thus far, no fatal case has been re- 
ported. In the reports, however, eight patients 
were found to have an associated retinal 
arteritis with permanent diminution of -vdsion 
or complete blindness. 

Swnmary of the Literature. In practically all 
of these case reports the question of a sinusitis 
arose. In over 50 per cent, painful mastication 
at the onset is mentioned. This indicates that 
the inflammation of the temporal artery ex- 
tended down or, in fact, may have originated 
at, or below, the temporomandibular joint 
region. 

The youngest patient was fifty-five years of 
age and the oldest eighty. The average age was 
sixty-seven and there were three times as many 
women as men. All were of the white race. 

The shortest duration was one month and 
the longest twenty months; the average was 
nine months. 

The age level and prolonged course with 
recovery are distinctive clinical features of a 
temporal arteritis. 

Diaguosis and Treatment. In the author’s 2 
cases a diagnosis was made by the clinical 
picture in which a tender, red, tortuous, 
nodular temporal artery appeared. In the first 
case this occurred five weeks after the onset of 
the temporal pain, and in the second case, two 
weeks. The marked nodular swelling of the 
inflamed artery could be observed at a distance 
of 10 feet from the patient. 

Sulfonamides were tried and discontinued. 
The author did not feel that a resection of a 
segment of the artery had therapeutic value. 
His 2 patients made a complete and spojita- 
neous recovery. However, i of these patients 
had a severe acute exacerbation of the temporal 
arteritis following extraction of three infected 


teeth. This episode would v^erify the opinion of 
some previous writers that a focus of infection 
is the causative factor. 

Pathology. The microscopic pathology in 
temporal arteritis is essentially the same as in 
periarteritis nodosa. (Howe^^er, the clinical 
picture is entirely different.) — Mary Frances 
Vastme. 

Daxelius, Gerhard. Value of the axial pro- 
jection of the petrous bone in the diagnosis of 
chronic mastoiditis and cholesteatoma. Radi- 
logy, Nov., 1944, 43 . 492-498. 

Good Hews of the structures in or near the 
mastoid antrum and tympanic cavity, which 
are most frequently involved in chronic 
mastoiditis, are rarely obtained by the routine 
projections. The author therefore describes in 
detail and illustrates with roentgenograms an 
axial projection introduced some twenty years 
ago by Ernst G. Mayer of Vienna. It is rather 
difficult technically and distorts all the petrous 
bone except the mastoid antrum, attic, tym- 
panic caHty and the wall of the posterior 
auditory canal and so has not become popular 
in the United States. The author gives this 
technical description in the hope of stimulating 
interest in this very valuable projection. It 
gives a surprising wealth of detail in regard to 
the antrum, attic, tympanic caHty and wall of 
the posterior auditory canal, “as if a curtain had 
been lifted from them.” 

It is not possible to differentiate solely on 
roentgen evidence between an undeveloped, 
diploic, undiseased mastoid and a chronic, 
sclerotic mastoid, but if the ear is diseased 
clinically a chronic sclerotic mastoiditis may be 
assumed. When a cholesteatoma has reached a 
considerable size it can be diagnosed during a 
quiescent stage by its smooth, regular outline. 
But during an acute attack this outline becomes 
blurred, making it difficult to differentiate be- 
tween such a cholesteatoma and a granuloma- 
tous, purulent, enlarged antrum. But the 
presence, size and exact position of the cavity in 
the petrous bone can be reported. A post- 
operative defect may resemble a cholesteatoma 
but the histor}* of operation should differentiate 
between them. 

In the t^-pical pathological case the findings 
are so characteristic that the percentage of 
roentgen errors is very low after the examiner 
has had experience in analj-zing these roent- 
genograms. — Audrey G. Morgan. 
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KautZj Friedrich G., and Schwartz, Irving. 

Intra-ocular calcium shadows; choroid os- 
sification. Radiology, Nov,, 1944, 43, 486- 

491- 

Few cases of calcification in the eyeball have 
been demonstrated roentgenologically although 
it has long been known to ophthalmologists 
from clinical examination and dissection of the 
enucleated eye. The literature of the subject is 
reviewed and 7 cases of intraocular calcification 
described and illustrated with roentgenograms. 
Shadows caused by intraocular calcium can be 
differentiated easily from those caused by 
foreign bodies, incomplete removal of metallic 
dust and residual thorotrast following roentgen 
examination of the orbit. 

The roentgenogram usually shows a shrunken 
orbit, with a dense ovoid, circular or semi- 
circular calcium shadow in the center of it. The 
shadow is not strictly homogeneous; it occupies 
the region of the lens and extends into the 
posterior part of the eyeball more frequently 
than into the anterior part. Pathologic examina- 
tion shows a shell-like ossification of the choroid 
and lens. The majority of the authors’ patients 
were middle aged and most of them had a 
history of foreign body injury of the eye. In 
some cases there were no symptoms and the 
calcification was found incidentally on roent- 
genography of the sinus. 

There are three methods of demonstrating 
these intraocular calcifications — by a postero- 
anterior projection of the orbit, by an additional 
lateral view such as is used for foreign body 
localization and by a bone-free technique which 
eliminates the surrounding bones. The authors 
have had satisfactory results from all three 
methods. The orbit should be examined in any 
roentgen study of the facial bones, skull and 
sinuses . — Audrey G. Morgan. 

Little, Saituel C., and Pascucci, Lucien M. 

Basilar impression and associated deformities 

— case report. Ne'eo York Stale J. Med., Mar. 

1?, 1945, 638-642. 

There are a number of anomalies and de- 
formities of the skull and upper part of the 
spine which, though comparatively rare, are 
frequent enough to be of importance in differ- 
ential diagnosis from other organic lesions in 
this region. Their cause is not yet known but it 
is probable they are all variants of one abnormal 
process of development. They include the 
Arnold-Chiari deformity, in which displace- 


ment of parts of the cerebellum takes place into 
the upper vertebral canal and the fourth 
ventricle is elongated so that it opens into the 
spinal subarachnoid space below the level of the 
foramen magnum; or there may be downward 
herniation of the whole cerebellum into a 
cervical spina bifida and meningocele. Ordinary 
roentgenograms of the head and neck of pa- 
tients with this deformity, if uncomplicated, do 
not show any abnormality but myelographic 
studies may show obstruction of the upper 
cervical canal and foramen magnum by the 
herniated cerebellum and medulla. 

The Klippel-Feil deformity usually consists 
of a defect of the atlas, a cervical spina bifida 
and fusion of some of the cervical vertebrae. In 
spina bifida with its congenital cleft of the 
vertebral column the spinal cord remains in 
the sacral or lower lumbar region and may be 
injured by lumbar puncture; there is degenera- 
tion of the cord as a result of stretching and 
true syringomyelia-like cavities, not due to 
hydrocephalus, appear in the cervical cord. The 
fixation of the cord is not necessarily ac- 
companied by any bone defect that can be 
demonstrated roentgenologically. Basilar im- 
pression is a deformity of the base of the skull 
in which the foramen magnum is distorted and 
seems to have been pushed up into the posterior 
fossa. The atlas may be assimilated into the 
occipital bone, the lower part of the odontoid 
process encroaching on the cervical portion of 
the spinal canal and the upper part projecting 
into the foramen magnum. This condition is 
often associated with the Arnold-Chiari de- 
formity, the Klippel-Feil syndrome, spina 
bifida, syringomyelia and other manifestations 
of spinal dysraphia. 

Roentgenograms of these conditions are 
given and a case described in a soldier twenty- 
seven years of age who was admitted to hospital 
complaining of %veakness of the left arm and leg. 
A roentgenogram showed basilar impression. A 
suboccipital decompression operation was per- 
formed and the patient’s condition improved 
greatly. The dura was not opened so it is not 
known whether there w'as also an Arnold- 
Chiari deformity . — Audrey G. Morgan. 

Olsen, Axel, and Horrax, Gilbert. The 

symptomatology of acoustic tumors w'ith 

special reference to atypical features. J. 

Neurosurg., Nov., 1944, /, 371-378. 

The symptomatology of tumors of the cere- 
bellopontine angle, particularly the acoustic 
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neuromas, as summarized by Cushing, includes 
auditory and labyrinthine disturbances, oc- 
cipitofrontal pains and occipital discomfort, 
cerebellar incoordination and instability, evi- 
dence of adjacent cranial nerve involvement, 
indications of increasing intracranial pressure, 
dysarthria and dysphagia, and cerebellar crises, 
and death in progressive order. Olsen and 
Horrax, reviewing 42 cases of acoustic neuromas 
found essential agreement with the above. In 
addition, certain features were noted such as 
the absence of tinnitus in 38 per cent of cases 
and while it was noted about the same time as 
deafness it preceded hearing loss in only 4 
cases. Headache is less significant of increased 
pressure than pressure on the fifth cranial 
nerve. Nystagmus was present in all. Caloric 
examination was not made in 9 patients but an 
absent response on the involved side was noted 
in all undergoing this procedure, and the 
authors stress its value since it may obvnate 
ventriculography or lumbar puncture. In 15 
cases examined roentgenological ly, 9 showed 
positive findings and in no case was plain 
roentgen examination the final diagnostic 
criterion. In 8 cases, ventriculography was used 
to determine the tj4)e of approach or to differ- 
entiate tumor from some other lesion. — Leo A. 
Nash. 

XECK AND CHEST 

Mason, Malcolm W. Photofluorography for 

chest surveys. Radiology, Nov., 1944, 43, 

499-503- 

It is of very great importance in the control 
of tuberculosis to detect the early unsuspected 
cases so as to place them under treatment and 
prevent the spread of the disease. This can now 
be accomplished to a very great degree by 
photofluorography. 

There are four methods of conducting mass 
surveys for tuberculosis. The first is by the use 
of the standard 14X17 inch film, the second by 
the use of 14X17 inch paper films, the third by 
the photofluorographic method, using 4X5 
inch films with stereoscopic views. The author 
believes this is the most adequate. The fourth 
method is by the use 0/35 mm. films. This 
method is also adequate and reliable and the 
cost is very low. This was the method \ised by 
the author at the Great Lakes Training station. 
He gives a report of results in 400,263 chest 
examinations at the Naval Training Station at 
Great Lakes. In a total of 41,616 examinations 
made with the 35 mm. film there were 16 errors 


which were errors in interpretation and not due 
to the method as such. Since the beginning of 
the survey 6 patients with negative diagnoses 
have been hospitalized with active tuberculosis. 
This may have been due to overlooking the 
lesion on account of its smallness and the small- 
ness of the film or it may have been due to the 
fact that the disease developed between the 
time of the examination and that of hospitaliza- 
tion. 

There is no doubt that these examinations 
have been of great value to the government in 
keeping men out of the service who were not 
able to go in. It is estimated that by these 
400,263 examinations the government was 
saved more than $22,000,000. 

Though the method with the 4X5 inch film 
is more reliable than that with the 35 mm. film 
the latter is reliable enough for practical pur- 
poses and is more rapid and less expensive. 

It is believed that if this method of mass 
examination could be extended to the whole 
population tuberculosis might be practically 
eliminated. — Audrey G. Morgan. 

Alpern, Algernon N., and Benjamin, Julien 
E. The induction film as an aid in appraising 
subsequent pulmonary lesions. Radiology, 
Dec., 1944, 43, 548-562. 

The most important problem in tuberculosis 
in the Army, as well as in civilian life, is the 
detection of early slight lesions that are not 
causing symptoms. On January i, 1941, the 
Army assumed full responsibility for the roent- 
gen-ray service at induction centers and the 
Surgeon General’s Office issued an order that 
chest examinations include a roentgenogram 
with special attention to the detection of 
tuberculosis. All roentgenograms made at the 
time of induction are filed for permanent record 
and are of great value in studying the subse- 
quent history of the cases. At United States 
i 4 rmy Induction Center No. 6, disqualifying 
lesions were found in i .2 to 'i .3 per cent of cases. 

Cases are considered acceptable for military 
service when they have healed primary in- 
trathoracic Uiberculosis lesions of small size. 
The sizes of such lesions are fixed arbitrarily 
and the fact that an inductee is passed does not 
necessarily mean that he will not have tubercu- 
losis later. Cases that might remain quiescent 
in civilian life may be reactivated by the worry 
and over-fatigue of military training. 

From January i, 1942 to January i, 1943, 
4,019 patients were admitted to Lovell General 
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Hospital. Of these, 122, or 3.03 per cent, were 
admitted directly to the tuberculosis ward for 
proved or suspected tuberculosis; among these 
there were 14 cases of non-pulmonary tubercu- 
losis. Of the 108 remaining patients 23, or 21.3 
per cent, were admitted solely on the basis of 
routine roentgen examination of the chest. In 
II of these cases the tuberculosis was proved to 
be active, and in 6 this could be proved only by 
serial roentgen examinations. The laboratory 
tests were negative. 

Induction roentgenograms were available 
from the Veterans’ Bureau or civilian hospitals 
in 21 cases. In i patient with a negative in- 
duction roentgenogram tuberculosis developed 
nine months later. Thirteen patients had 
demonstrable lesions at the time of induction. 
Four of these had been considered acceptable 
under the rule defining acceptability. In 2 of 
these cases the lesions proved to be active and 
showed progression when the patients were 
hospitalized. In the other 2 they had remained 
stationary. These examples show the value of 
roentgenograms taken at induction but this 
value depends on the quality of the photog- 
raphy and the care with which the roentgeno- 
grams are interpreted. Among the 3,897 pa- 
tients admitted to hospital with other than 
tuberculous conditions 26 were found on roent- 
gen examination to have asymptomatic pul- 
monary tuberculosis. During the past two 
years there have been an increasing number of 
atypical pneumonias. These are very hard to 
differentiate from tuberculosis, and prolonged 
observation until they are resolved is often 
necessary. 

The so-called lordotic view is often valuable 
in the demonstration of small lesions at the 
apex which are partly hidden by the clavicles or 
bones of the thorax. Illustrative roentgeno- 
grams are given . — Audrey G. Morgan. 

Mo EH LI G, Robert C., and Ulch, Harold W. 

Multiple parathyroid adenomata; three op- 
erative explorations with removal of two 

tumors. Harper Hasp. Bull., Dec., 1944, 2, 

41-49. 

Multiple adenomas of the parathyroid are by 
no means uncommon. A case is described in a 
man of sixty-two admitted to Harper Hospital 
November 13, 1938, with frequency and burn- 
ing on urination, nausea and vomiting after 
meals and stiffness of the knees, ankles, shoul- 
ders and elbows. He had had tuberculosis 
twenty-five years before with complete arrest 


after a year of treatment. Bladder stones had 
been removed twenty-one years before. 

Roentgenograms showed considerable de- 
mineralization of the bones such as is seen in 
parathyroid disease. From this and the clinical 
symptoms a diagnosis of parathyroid tumor was 
made and operation performed on February 8. 
A light brown tumor which proved on examina- 
tion to be a parathyroid adenoma was removed 
from the lower pole of the thyroid gland. The 
right side was not examined. The clinical 
symptoms as well as the hypercalcemia and 
high serum phosphatase persisted and on 
February 28 an exploratory operation was per- 
formed which did not reveal any further tumors. 
But as weakness and dyspnea increased a 
third operation was performed on July 12. A 
yellowish-brown tumor was found on the left 
side that proved to be a parathyroid body inter- 
mingled with remains of a thymus. The patient 
died three days later of heart failure. 

The question is considered as to whether the 
high caloric and high calcium diet given for 
tuberculosis twenty-five years before had over- 
burdened the parathyroids and whether para- 
thyroidism in a subclinical form was present at 
the time of the removal of the bladder stones 
twenty-one years before. There were no clinical 
signs of parathyroidism at the time. 

This case illustrates the fact that careful ex- 
amination should be made on both sides even if 
a large tumor is found on only one side. Special 
skill is necessary in operating on the para- 
thyroids, even greater than that ordinarily re- 
quired for removal of the thyroid. The problems 
to be considered are those of the anatomy and 
physiology of the parathyroids rather than 
those of the regional anatomy of the neck. — 
Audrey G. Morgan. 

Moore, Normax S., Wightmax, Hexry B., 
and Showacre, Edward C. Primary atypical 
pneumonia. I. A statistical report of 196 
cases. Nev} York State J. Med., Apr. 1 5, 1944, 
44, 869-872. 

Eighty-six cases of this new disease were re- 
ported from Cornell University in 1939 under 
the name of acute interstitial pneumonitis. It is 
known by various names and is seen chiefly in 
young adults of military age. It has assumed 
such importance that the Surgeon General has 
appointed a special commission to study it. 

This article discusses 196 cases seen at 
Cornell University from 1937 to 1941. The 
average age was 20.4 years; 84 per cent were in 
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males; 73 per cent of the cases occurred between 
July and January; 58 per cent of the cases were 
mildj 30 per cent moderate and ii per cent 
severe. There were no deatlis. In 10 per cent of 
the cases the onset was sudden, within a few 
hours, but in the majority of cases it was 
gradual. Cough was the most constant symptom 
in hospital, occurring in 90 per cent of cases. 
The hospital fever averaged 5.94 days; there 
was pleurisy in ao cases. An irregular, peaked 
temperature curve was seen in all moderate 
and severe cases; the left lower lobe alone was 
involved in 43 per cent of the cases, the right 
lower lobe alone in 66 per cent. The prognosis 
was good but there was prolonged disability 
which rendered the disease important from the 
military point of view. 

Treatment in general was symptomatic. The 
author believes that sulfonamide treatment is 
indicated though it does not have any direct 
effect on the disease itself. A failure to react to 
sulfonamides helps in the differential diagnosis 
of a typical pnevimonia and the sulfonamides 
even in low dosage help to control the patho- 
losic bacteria of the respiratory tract and so to 
reduce the subsequent complications of the 
disease . — Audrey G. Morgan. 

Showacre, Edw.a.rd C.j Wightman, Henri B., 
and Moore, Norman S. Primary atj^ical 
pneumonia. II. Observations of radiographic 
patterns. Neiv York State y. Med., Apr. I 5 > 
I944> 44 > 87--S79- 

The authors first saw primary atpical 
pneumonia at Cornell University in 1935. In the 
nine years since then they have made roentgen 
studies of a number of epidemics and gne 
roentgenograms showing the t)T)ical appear- 
ances seen. Generally there are no roentgen 
signs until thirty-six hours or more after the 
first beginning of symptoms. The shadows gen- 
erally appear within from thirty-six to sevent}- 
two hours after the beginning of symptoms and 
spread in area and become denser or conflvient. 
The common pattern which occurs m about 
half the cases shows increased density of the 
hilum, swelling of the larger trunk branch 
shadows and the presence of finer branch 
shadows which are not Hsible norrnally. 1 hese 
linear shadows are soon obscured but not ob- 
literated bv a veil of haze which extends in a 
fan shape 'from the hilum into the adjacent 
lung. The fine nodular typt is essentially the 
preceding tjqje plus scattered denser, so t 
nodular areas. In the reverse fan tjqie, the fan 


previously described has its apex at the 
periphery and the fan spreads toward the hilum. 
In the hilar type there is increased density of 
the hilar structures on one or both sides without 
involvement of the lung fields. Lobar consolida- 
tion was seen in only i per cent of the cases. 
x 4 pparent atelectasis, manifested by lobe con- 
traction and elevation of the diaphragm was 
rarely seen. 

The three varieties of spread seen were the 
continuous, the unit and the explosive tjqies, 
which are described. There were two ijqies of 
clearing. The fan > ypes became less dense and 
disappeared within a week from beginning 
resolution. .MI of the nodular and some of the 
homogeneous density tj'pes gradually lost their 
soft appearance and a more organized type of 
infiltrate appeared. A case first seen during this 
stage might be considered one of chronic lung 
disease. Complete resolution usually required 
from one to two weeks. The longest time seen 
from the beginning of resolution to complete 
clearing was ten weeks. 

While the roentgen image in this disease is 
characteristic is is not diagnostic in the majority 
of cases. Similar patterns may be seen in in- 
flammatory reactions from various irritants, 
such as virus, rickettsia, protozoa, fungi, 
bacteria, chemical fumes or mechanical agents. 
In order to make a correct diagnosis, the his- 
tory, clinical findings and bacteriological and 
roentgenographic evidence must all be taken 
into consideration. The disease is best differ- 
entiated from other lung diseases by serial 
roentgenograms . — Audrey G. Morgan. 

Elkeles, a., and Glynn, L. E. Serial roent- 
genograms of the chest in periarteritis 
nodosa as an aid to diagnosis, with notes on 
the pathology of the pulmonary lesions. Brit, 
y. Radiol., Dec., 1944, //, 368-370- 

Periarteritis probably represents an extreme 
h\-perergic response of the vascular system to 
foreign serum and other sensitizing antigens, 
such as bacteria and tlieir products. The lungs 
are not as frequently involved as some other 
organs so few roentgen examinations of the 
chest have been recorded. But the author be- 
lieves that serial roentgenograms of the chest 
may aid in diagnosis of this disease, in which 
diagnosis is very difficult, and he therefore 
presents descriptions and serial roentgenograms 
of i cases, one of which was followed up for 
five months. 

The roentgenograms showed patchy infiltra- 
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tions in both upper lobes which may have been 
caused by small infarctions. The hilar shadows 
were enlarged and of increased density. The 
pulmonary vessels appeared as dense wavy 
streaks gradually fading towards the periphery. 
The patchy infiltrations suggested tuberculosis 
but the fact that they disappeared without 
leaving scarring argued against this interpreta- 
tion. In later examinations there were enlarged 
dense hilar shadows interspersed with areas of 
intense density almost suggestive of aneurysmal 
dilatation of the pulmonary vessels with 
thrombus formation. There was fibrosis and 
diffuse mottling in the adjacent mesenchymal 
structures. In a late stage of the disease pleural 
effusion developed first on the left side and then 
on both sides. 

In the pathological notes a wide rim of 
perivascular scar tissue is described around the 
smaller arteries. There was complete loss in 
places of the internal elasticity of these vessels 
and thickening of the intima resulting in some 
areas in almost complete obliteration of the 
lumens of the vessels by cellular granulation 
tissue. No acute lesions of periarteritis nodosa 
were seen. 

Specific changes of periarteritis nodosa are 
seen in the lungs in only about 30 per cent of 
the autopsy cases, though they must be much 
more frequent during life, as evidenced by ex- 
perimental work on rabbits. Five out of 12 
rabbits in which the disease was produced by 
inducing hj’persensitivity to foreign serum 
showed typical vascular lesions in the lungs. — 
Audrey G. Morgan. 

Dunner, Lasar, and Hermon, R. Further 

observations on lung disease in boiler- 

scalers. Brit. y. Radiol., Dec., 1944, //j 

355-358. 

In a previous paper {Brit. J. Radiol., Oct., 
1943, p. 287) one of the authors said that the 
opacities in lung disease in boiler-scalers were 
uniformly distributed in both lungs. In the 
study of the 5 cases reported in this paper they 
found that this is not true but that the lesions 
may be variously distributed. They believe that 
in all cases which show even minor evidences of 
fibrosis, increased striation or reticulation, a 
careful study of the history should be made for 
possible pre-existing occupational pneumo- 
coniosis, even if the disease for which the pa- 
tient is admitted is tuberculosis or carcinoma. 
Regular routine roentgen examinations should 
be made also. There was a history of occupa- 


tional disease before the development of the 
tuberculosis or carcinoma in all of the 5 cases 
reported. Roentgenograms at various stages of 
the disease are given. Men in the service may 
be given compensation for tuberculosis when, as 
a matter of fact, it should be given for a pre- 
existing occupational pneumoconiosis . — Audrey 
G. Morgan. 

Penha Godoy d’Alambert, J., and Pereira 
DA Silva, C. Adenocarcinoma esquirroso da 
mama com metastases osseas generalizadas. 
(Scirrhous adenocarcinoma of the breast 
with generalized bone metastases.) Hospital, 
Rio de Janeiro, May, 1944, 25, 715-727. 

A case is described in a woman of forty-three 
admitted to the Juqueri Hospital, Sao Paulo, 
Brazil in October, 1942. About six months be- 
fore she had had severe genital hemorrhage 
caused by chronic endometritis and was very 
anemic on admission. In addition to the hard 
tumor of the right breast found on clinical ex- 
amination, which proved to be a scirrhous 
adenocarcinoma, roentgen examination showed 
generalized bone metastases. The bone lesions 
progressed steadily until finally the external 
wall of the frontal bone was eroded. During the 
latter days of her life the right eye protruded 
and was sightless. She died July 9, 1943. 
Autopsy showed metastases also in the men- 
inges, brain, kidneys, spleen, retroperitoneal 
lymph glands, pleura, pericardium and right 
eyeball. 

The authors review the literature of this sub- 
ject and also that of other forms of tumor that 
commonly cause bone metastases, such as 
tumors of the prostate and thyroid and hyper- 
nephroma. Cases like the one described are very 
rare and the authors believe that the bone 
metastases may have been initiated by the 
anemia which the patient had in the beginning 
and which produced a site of least resistance in 
the bone marrow. They study the frequency of 
bone metastases in genera] and consider the 
circulatory and biophysical factors which may 
be involved in their localization . — Audrey G. 
Morgan. 

Adair, Frank E. Craver, Lloyd F., and 
Herrmann, Julian B. Hodgkin’s disease of 
the breast. Surg., Gynec. & Obst., Feb., 1945, 
80, 205-210. 

A noteworthy contribution to the under- 
standing and treatment of Hodgkin’s disease in 
recent years has been the recognition of primary 
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localized tj-pes. Gilbert in 1939 stated that 
“primary digestive, pulmonary, and bony 
lesions without involvement of the peripheral 
nodes are known.” There is evidence that the 
disease in this form is amenable to surgery in 
some locations. Slaughter has reported good 
results with this mode of therapy in cases in 
which the disease was apparently confined to 
localized lymph node groups. Recently Bini has 
reviewed the literature on primary gastro- 
intestinal lymphogranuloma. The results in 
many of those patients treated by surgery were 
encouraging. 

Hodgkin’s disease is most uncommon. Sym- 
mers, for example, gives its incidence as 0.04 
per cent of the approximately ^0,000 annual 
admissions to Belle^nie Hospital. An unusual 
manifestation of this disease is involvement of 
the breast. A review of the literature discloses 
only 8 reported cases. 

During the period of 1932 to 1942, 406 pa- 
tients with Hodgkin’s disease were seen at 
Memorial Hospital, New York. Among this 
group there were 5 indiHduals, or 1.25 per 
cent, who exhibited specific breast lesions of 
Hodgkin’s disease. Within the same time in- 
terval 3,901 cases of carcinotna of the breast 
were seen. 

A study of these patients with Hodgkin’s 
disease of the breast as well as those reported 
in the literature reveals that: 

1. The average age was 22.5 years. 

2. The tumor was situated in the right breast 
in 8 cases and in the left in three. 

3. There was i male in the series and i negro 
(female), the latter fact being noteworthy 
since Symmers and others have remarked on 
the rarity of the disease in this race. 

4. Hodgkin’s disease of the bre.ast may 
manifest itself as a primary condition or as a 
lesion secondary to generalized lyjnphogranulo- 
matosis. On that basis the following classifica- 
tion of lymphogranuloma of the breast is pro- 
posed: (l) primary; (2) secondary including (a) 
discrete and (b) diffuse. 

5. Since the mode of spread of this disease 
is not well understood the condition may be 
considered primary in the breast only if there 
is no other eHdence of the disease elsewhere in 
the body. 

6. The importance of establishing a diag- 
nosis of primary mammary lymphogranuloma 
lies in the fact that this condition may be 
amenable to surgical treatment. 

7. Hodgkin’s disease tends to infiltrate the 
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structures in the vicinity of the original lesion. 
Desjardins writes, “In some cases lympho- 
blastoma has a tendency to infiltrate the tissues 
outside of the lymph nodes and become quite 
extensive. Thus an entire breast and the 
superficial tissues of the corresponding half of 
the thorax may become densely infiltrated.” If 
the a.xillary nodes are involved the disease is 
almost certainly generalized and, consequently, 
unsuitable for surgery. 

8. Of the 4 examples of primary breast in- 
volvement in this collected series only 3 were 
followed until death, and of these, 2 were from 
the authors’ clinic. The average duration of life 
after the onset of the disease in these 3 patients 
was four years and one month. In the 2 cases of 
secondary discrete involvement in the series the 
life duration of the patients after the initial 
appearance of the disease averaged five years 
and five months. The life expectancy in Hodg- 
kin’s disease is about two years and eight 
months. Thus it is seen that in the cases being 
discussed there was a definite increase in the 
life expectancy of the individuals with either 
primary or secondary breast involvenient. 

9. It may be that there is an increased life 
expectation in those cases that develop breast 
lesions. In primary involvement the explana- 
tion for this relative longevity may be that the 
disease remains localized in the breast for a 
considerable period before it appears in other 
locations. In the instances of secondary disease 
the explanation may be that the involvement 
of the breast under these circumstances is a late 
manifestation which occurs in the relatively 
long lived cases. In this it may be comparable 
to the abdominal manifestation of Hodgkin’s 
disease which has been found to be a develop- 
ment late in the course of the disease, and a 
phenomenon occurring in those patients with 
relative longevity. 

10. Students of the subject have been at a 
loss for an adequate explanation of breast in- 
volvement in the lymphomas. Symmers believes 
that lymphoid tissue must be present to act as a 
nidus. The authors are in agreement with this 
concept. The breast is adequately supplied with 
intralobular and periductal lymphoid infiltrates 
and some lymph nodes. These may be the foci 
for the localization of the lymphomas in this 
organ . — Frances Vastinc. 

Nelso.v, W. E., and Smith, L. W. Generalized 

obstructive emphysema in infants. J. Pediat., 

Jan., 1945, 26, 36-55- 
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An expiratory type of dyspnea associated 
with generalized emphysema is common in in- 
fancy and childhood. Many varied etiological 
agents can produce a common picture. The 
obstruction is mainly in the terminal bron- 
chioles. Obstruction to expiration which is 
usually more marked than obstruction to in- 
spiration leads to emphysema. Complete ob- 
struction leads to atelectasis. The picture 
clinically may resemble an attack of asthma 
but in obstructive emphysema the dyspnea 
persists for a week or more. Features which are 
common to all cases, no matter what the etiol- 
ogy, are an increased respiratory rate, decreased 
respiratory excursions, utilization of the ac- 
cessory muscles of respiration with suprasternal 
retraction, varying degrees of cyanosis, hyper- 
resonant percussion note, and characteristic 
roentgen findings. 

On the roentgenograms the diaphragms are 
depressed and flattened, the intercostal spaces 
are widened, the lung fields are hyperaerated 
but of even greater value is the fluoroscopic 
picture of depressed, relatively immobile dia- 
phragms and the relatively constant degree of 
aeration of the lungs in both inspiration and 
expiration. 

In the authors’ experience the above picture 
of obstructive emphysema is usually seen in a 
self-limited entity similar to the virus or atyp- 
ical pneumonia of adults, but it may be seen in a 
variety of other conditions. Among these are 
aspiration of amniotic contents during birth, 
cystic fibrosis of the pancreas, atypical, 
bronchopneumonia, laryngotracheobronchitis, 
miliary tuberculosis, aspiration of zinc stearate 
powder, and chronic passive congestion sec- 
ondary to congenital heart disease. Nelson and 
Smith present illustrative cases of obstructive 
emphysema resulting from each of these condi- 
tions. In some instances the obstruction is due 
to aspiration of foreign material and in others 
to edema and exudation from mucosal irrita- 
tion. 

The initial obstruction is probably of the 
“by-pass valve” tj^De which permits free pas- 
sage of air in both directions but this later 
changes to the “check-valve” type in which air 
enters the lungs freely but is then trapped and 
obstructive emphysema results. Should the ob- 
struction become complete, the “stop-valve” 
type, atelectasis results. 

* In the differential diagnosis of conditions 
causing obstructive emphysema the age may be 
of help. If the symptoms are due to aspiration of 


amniotic fluid they should be present at or 
shortly after birth. Symptoms associated with 
cystic fibrosis of the pancreas appear during the 
first weeks of life. Acute infections are more 
apt to occur after the child has left the nursery. 

For treatment of obstructive emphysema 
associated with aspiration of amniotic fluid the 
authors suggest bronchoscopic aspiration or 
intratracheal aspiration by a catheter passed 
through a laryngoscope. Oxygen and carbon 
dioxide inhalations are also of value. — R. M. 
Harvey. 

Faber, H. K., Hope, J. W., and Robinson, 
F. L. Chronic stridor in early life due to 
persistent right aortic arch. J. Pediat., Feb,, 
1945, 26 , 128-137. 

Most physicians are not aware that persistent 
right aortic arch can be a cause of chronic 
stridor in infancy and childhood. The diagnosis 
has been made more frequently since the publi- 
cation of the paper of Assmann in 1924, The 
authors were able to find only 4 cases reported 
in the literature which were diagnosed during 
life in infants. They wish to emphasize the fact 
that the diagnosis was not suspected in any of 
the 4 although stridor was a predominant symp- 
tom. They present 2 cases of their own. 

The first patient was a two months old white 
male admitted to the hospital for noisy breath- 
ing which had been present since birth. The 
noise was more conspicuous when the child was 
awake and crying. Laryngoscopy was negative. 
The correct diagnosis was not made on this ad- 
mission but on a subsequent admission one year 
later, following a roentgen diagnosis of a mid- 
line thoracic tumor mass. Fluoroscopic ex- 
amination showed an upper mediastinal shadow 
to the right of the spine with definite pulsations. 
No aortic knob was visible to the left of the 
spine. An esophagogram showed anterior and 
left-sided displacement of the esophagus at the 
level of the 4th and 5th thoracic vertebrae. A 
diagnosis of right aortic arch was made. The 
shadow of the descending aorta could be seen 
passing to the right of the spine. 

In the second case, a two and a half year old 
male child, additional confirmation of the diag- 
nosis was provided by kymographic studies, 
which showed vigorous pulsations in the right 
upper mediastinum and absence of pulsations 
on the left. 

Dysphagia and stridor in these cases is due to 
compression of the esophagus by the right 
aortic arch, passing behind the esophagus on its 
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way toward the descending aorta. Symptoms 
may be absent or the stridor may be so severe 
as to cause retraction of the suprasternal notcli, 
rib cage and epigastrium and cyanosis. 

The diagnosis during life is by roentgen ex- 
amination alone. The characteristic roentgen 
findings are anterior displacement of the 
esophagus at the level of the bifurcation of the 
trachea, a filling defect in the esophagus in the 
anterior view and left-sided displacement of the 
esophagus. The aortic knob is absent on the left 
and ma)’' be prominent on the right. The 
authors emphasize the value of tlie kyjuogram. 
Ordinary physical examination is practically 
worthless. 

In the differential diagnosis mediastinal 
tumor, aortic aneurysm and thymic tumors 
must be considered. Probably many cases of 
stridor which have been diagnosed in the past as 
due to thymic hyperplasia have actually been 
due to right aortic arch. The latter diagnosis 
should be excluded before the former is con- 
sidered. The condition of right-sided aortic 
arch is compatible with long living but respira- 
tory infections must be guarded against. — 
R. M. Haney. 

L.A.VENSTEIX, A. F. Ingestion of kerosene 

complicated by pneumonia, pneumothorax, 

pneumopericardium, and subcutaneous em- 
physema. J. Pcdiat., April, I94S, 26, 395-400. 

There have been frequent reports on the ac- 
cidental ingestion of kerosene by children. The 
seriousness of kerosene ingestion results from 
the associated pulmonary complications which 
have been proved to be due to aspiration of 
kerosene either directly or from regurgitation 
from the stomach into the lungs. The author 
reports a case of pneumonia, pneumothorax, 
pneumopericardium and subcutaneous em- 
physema following kerosene ingestion. 

Lavenstein’s patient was a two year old 
Negress who was admitted to the hospital after 
swallowing an unknown quantity of kerosene. 
Physical examination revealed a toxic child 
whose heart and lungs appeared essentially 
normal. She showed moderate acidosis and 
deh)’’dration which was combatted with in- 
travenous sodium lactate and 5 cent 
glucose in normal salt solution. Two days fol- 
lowing admission the child became dyspneic, 
her respirations rose to 88 per minute and she 
appeared extremely ill. Physical examination 
at this time showed an impaired percussion 
note at the right base, coarse rales over the 


right lung and crepitation over the anterior 
chest wall and supraclavicular areas. 

^ Roentgen examination showed density at the 
right base due to consolidation or atelectasis, 
“stringy” infiltration throughout the remain- 
ing lung fields and subcutaneous emphysema. 
Roentgenoscopy later the same day showed 
bilateral pneumothoraces, mediastinal em- 
physema, and pneumopericardium. Following 
administration of oxygen and sulfonamides the 
patient made a gradual recovery. 

The author offers the following explanation 
for the development of the piieumothora.x, 
mediastinal emphysema, pneumopericardium 
and subcutaneous emph3'sema. Kerosene as- 
piration is followed by a diffuse pneumonitis 
associated with areas of bronchopneumonia or 
atelectasis. Surrounding these are areas of 
compensatorj’- emphysema. This leads to rup- 
tured alveoli from over-distention and escape of 
air through the perivascular sheaths into the 
mediastinum, thence into the pleural cavity, 
and by waj’’ of the fascial planes into the sub- 
cutaneous tissues of the neck. — R. M. Harvey. 

Kassowitz, K. E. Healed asymptomatic 

miliary tuberculosis. J. Pediat., Jan., 1945, 

26^ 56-60. 

Before the advent of the roentgen ray, 
miliary tuberculosis was regarded as an almost 
invariably fatal disease. Recently subclinical 
and practically asymptomatic cases have been 
reported with evenlj’’ disseminated miliary 
tubercles throughout both lungs. Leibermeister 
classified benign miliary tuberculosis in three 
groups: (i) cases having an early benign course 
but later dying of the disease; (2) cases in which 
complete clearing of the lung occurs, and (3) 
cases in which demonstrable miliary tubercu- 
losis persists in the lungs. 

The author reports a case of a child born in 
1931 with a family history negative for tubercu- 
losis. He was negative to o.i mg. of old tu- 
berculin at the age of thirteen months. The 
child was not seen again until the age of eight 
when he had meningitic involvement with an 
upper respiratory infection. He made a com- 
plete recovery and following this attack showed 
a I plus reaction to o.oi mg. of old tuberculin. 

A chest roentgenogram at this time showed a 
questionable soft calcification in the left hilum 
but was otherwise negative. Routine chest 
roentgenograms were negative until October, 
J941, thirteen months after his last previous 
check-up at which time a chest roentgenogram 
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showed bilateral tracheobronchial adenitis, with 
dense calcifications, and miliary calcified nod- 
ules evenly distributed throughout both lung 
fields. The patient had been in good health in 
the interim since his last visit. Stomach wash- 
ings inoculated into a guinea pig did not 
produce tuberculosis in the pig. Subsequent 
chest examination showed no change in the 
chest roentgenograms and the child remained 
asymptomatic for two and a half years after the 
original chest film showing miliary lung nod- 
ules. Roentgenograms are reproduced to show 
the sequence of changes. 

In the differential diagnosis tuberculoid 
pneumoconiosis, lymphosarcomatosis, coc- 
cidiosis and other fungoid conditions must be 
considered. — R. M. Harvey. 

Hardy, J. B., and Kendig, E. L., Jr. Tubercu- 
lous pleurisy with effusion in infancy. J. 

Pediat., Feb., 1945, 26, 138-I48. 

A study was made of a group of 393 children 
under the age of two years infected with 
tuberculosis, at the Tuberculosis Clinic of the 
Harriet Lane Hospital. Thirteen, or 3.3 per 
cent, of this group had a tuberculous pleurisy 
with effusion. Diagnostic criteria were: (i) 
demonstration of tubercle bacilli by culture or 
guinea pig inoculation of the pleural fluid; (2) 
calcification in the pleura after disappearance 
of the fluid, or (3) a positive tuberculin test, the 
presence of pleurisy with effusion, and the 
subsequent course of the disease. Thirty-two 
other children in this series had a demonstrable 
fibrinous pleurisy by roentgen examination. 

The age incidence for the development of the 
effusion varied from ten to twenty-eight 
months. The effusions were almost three times 
as common in colored children as compared 
with white. All of the children had a demon- 
strable underlying tuberculous process; 7 a 
primary complex, all of whom made an un- 
eventful recovery, and 6 had mediastinal 
tuberculosis complicated by tuberculous pneu- 
monia. Two of the latter group developed 
cavitation and required pneumothraces. The 
majority of the effusions lasted less than six 
months. Eight of the 13 cases recovered with 
calcification of the primary complex, a de- 
veloped the adult type of tuberculosis, 1 dying 
of renal tuberculosis years later, and the other 
3 died of tuberculous meningitis. All of the 
deaths were in Negro patients. Eleven of the 
cases had a known exposure to sputum positive 
tuberculosis. 


The thirteen cases are summarized and roent- 
genograms of 9 of the cases are reproduced. — 
R. M. Harvey. 

Neuhof, Harold. Acute putrid abscess of the 

lung. Surg., Gynec. & Obst., April, 1945, 80^ 

351-354* 

This paper is based on the 172 cases of acute 
putrid abscess of the lung which have been sub- 
jected to operation in the past sixteen years, 
at the Mount Sinai Hospital, New York. 

Pathology of Acute Putrid Pulmonary Abscess. 

1. Omitting the rare metastatic form all 
putrid pulmonary abscesses can be assumed to 
be due to aspiration of infective material. There 
is set up a gangrenous bronchopneumonia in 
the involved bronchopulmonary segment. 

2. Liquefaction occurs in a few days and an 
abscess is formed within a week or ten days of 
the onset of the pulmonary infection. The 
abscess is usually fully developed within two 
weeks. 

3. The abscess is single and spherical, is 
always situated superficially within the pul- 
monary lobe, and abuts on the thoracic parietes. 

4. The abscess cavity is well demarcated 
from the beginning. Its contents are foul air, 
pus, and debris, and, in the early stages, frag- 
ments of gangrenous lung. The interior of the 
cavity is smooth at a surprisingly early stage. 
The orifices of one or more bronchi are present. 

5. Well defined pleural adhesions are present 
over the abscess which usually seal off effec- 
tively the free pleural space. These adhesions 
are visceroparietal in the great majority of 
cases, bind the abscess to the thoracic parietes, 
and render it readily accessible for safe surgical 
entry. In a small proportion of cases the abscess 
faces a fissure, the diaphragm, the mediastinum, 
or the pericardium. 

Classification. Toward the end of, or after, six 
weeks, additional lesions usually appear; muiti- 
ocularity, spread of infection by spill-over, in- 
terstitial pneumonitis, fibrosis, bronchiectasis. 
Accordingly it was decided to term all abscess 
acute if of less than six weeks’ duration and 
chronic if over the age. 

Indications for Operation, (i) Imperative — 
patients with hyperacute manifestations (severe 
toxicity), unusually large abscesses which ap- 
pear to be on the verge of invading or have 
already invaded the pleura. (2) Elective — cases 
of small abscesses which remain stationary or 
increase in size after a period of observation. 
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abscesses in which cavities drain poorJy (roent- 
gen evidence), patients with sustained fever or 
intensely fetid sputum, cases in which there is 
diabetes. 

Roaitgemlogic Applications. 

1. The application of roentgenology to the 
diagnosis and especially to the exact localiza- 
tion of an acute abscess represents the essential 
basis for correct surgical management. 

2. After it was learned that films revealed the 
characteristic feature of pulmonary abscess 
(cavity with a fluid level) in no more than half 
the cases, that only a circumscribed area of 
dense “pneumonic” infiltration existed in some 
cases, and that areas of rarefaction might or 
might not appear in the midst of such infiltra- 
tion during observation, it became e\fident that 
the diagnosis of pulmonary abscess often could 
not be made on films alone. On the other hand, 
studies of films always made possible a precise 
localization of the abscess. 

3. In order to have precise localization, a 
mixture of methylene blue and iodized oil is 
injected into the intercostal musculature at the 
assumed place (often determined fluoroscopi- 
cally) of contact between the abscess and the 
thoracic wall. Films in appropriate positions 
are taken and the relationship of the iodized oil 
to the abscess is seen. The methylene blue in the 
musculature is exposed at operation in order to 
locate the situation of the radiopaque oil which 
was injected. 

Operative Procedure. The development of the 
one stage operative procedure was based on the 
realization that a pulmonary abscess is charac- 
terized by a superficial position with overlying 
adhesions and that the essential pathology is 
constant. Thus, when adhesions are not en- 
countered one can be quite sure that the site of 
surgical approach is not correct. 

In brief, this procedure consists in exposure 
of pleural adhesions by a limited excision of a 
segment of the rib, incision through adhesions 
at their densest portion, disclosure of the ab- 
scess by aspiration, its uprooting by excision of 
the thin compressed shell of overlying lung, 
and the visualization and gauze tamponade of 
the abscess cavity and all its recesses. — Mary 
Frances Vastine. 

Rees-Joxes, G. F. Cystic disease in an azygos 

lobe with phrenic nerve paresis. Brit. J. 

Radiol.^ Dec., 1944, //, 386. 

An airman of twenty-four complained of 


general debility and dry cough. A roentgeno- 
gram showed an azygos lobe and fluoroscopy 
showed that about two-thirds of the right dia- 
phragm was paralyzed. Tomography showed 
that the azygos lobe was made up almost 
entirely of cysts. There was no evidence that 
they were infected as the patient had no 
sputum. Bronchography showed the cysts well 
filled. Shortly after this examination the patient 
coughed up a considerable amount of sputum, 
which was not examined. 

The paresis of the phrenic nerve was probably 
due to the fact that the nerve in its passage 
through the upper thorax was involved in the 
same anomaly of development that caused the 
infolding of the pleura that produced the 
azygos lobe. The bronchus to the lobe was 
stenotic, which was probably the cause of the 
cysts. — Audrey G. Morgan. 

Guver, R. B. Case of bronchial carcinoma 

presenting diagnostic difficulties. Brit. J. 

Radiol., Dec., 1944, //, 380-382. 

A soldier forty-one years of age was sent for 
examination complaining of loss of weight 
and persistent cough. Roentgen examination 
showed a dense opacity in the right apex just 
below the cla\ncle which suggested tuberculosis. 
A swelling of the 8th left rib should ha%’’e sug- 
gested the true condition but a biopsy later 
was diagnosed as sarcoma. He was given roent- 
gen treatment and the swelling on the rib com- 
pletely disappeared. When he returned some 
weeks later the 3d lumbar vertebra had been 
destroyed and the patient’s general condition 
had deteriorated rapidly. Roentgen examination 
showed massive consolidation of the upper 
right lung and a diagnosis of bronchogenic 
carcinoma u^as made. The course of the disease 
was rapid and the patient died in a little more 
than three months after his first admission to 
hospital. 

Autopsy showed a small tumor originating 
from the eparterial bronchus. Histopathological 
e.xamination showed that it had developed 
from the bronchial epithelium which had un- 
dergone metaplasia to a stratified type. The 
tunior was a very malignant anaplastic epi- 
thelioma. — Audrey G. Morgan. 

Laff, Herm. 4X L, and Neubuerger, Karl T. 

Bronchial adenoma with metastasis. Arch. 

Otolaryng., Dec. 19445 4 °, 4S7“493- 

The authors report 2 cases of so-called bron- 
chial adenoma in which the neoplasm presented 
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different histologic patterns. In one the rare 
cylindromatous form existed for thirteen and 
a half years and terminated with metastasis 
to the opposite lung. In the second the more 
common solid form of the neoplasm was at 
first mistaken for “oat cell carcinoma.” Cor- 
related clinical and pathologic studies may 
serve to confirm the impression that the cylin- 
dromatous form is potentially more malignant 
than the more common form. The term “bron- 
chial carcinoid” — already employed by some 
authors — might be adopted in preference to 
“bronchial adenoma.” 

Diagnosis and Treatment. Bronchial adenoma 
is commonly found in one of the main bronchi, 
is slow growing and produces severe cough, 
pain in the chest, wheezing dyspnea and fre- 
quently severe hemoptyses. Prolonged bron- 
chial obstruction ultimately causes extensive 
damage to the lung distal to the stenosis, re- 
sulting in atelectasis, drowned lung, pneu- 
monitis, bronchiectasis, pulmonary abscess and 
empyema. 

Endoscopic treatment may result in cure 
when the neoplasm exists only as a peduncu- 
lated polyp. This rarely occurs; in most in- 
stances bronchial adenoma is sessile and has 
extrabronchial extensions, frequently larger 
than the endobronchial portions. 

It appears that total eradication is dependent 
on intrathoracic surgical intervention (lobec- 
tomy or pneumonectomy). Many apparently 
permanent cures have been effected in these 
cases. 

In contrast to the age incidence of the more 
common bronchogenic carcinoma, the adenoma 
endangers chiefly the female sex and the 
younger age groups, between twenty and 
fifty years. 

Pathogenesis. The authors wish to stress the 
potentially malignant character of neoplasms 
diagnosed as bronchial adenoma, manifested 
in their invasive growth (extrabronchial ex- 
tension) and their ability to produce late 
metastases. Their histologically “benign” ap- 
pearance is not incompatible with biologically 
malignant behavior. — Mary Frances Vastine. 

Tayi-or, Henry K., and McGovern, Teresa, 

Angiocardiography; anatomy of the heart in 

health and disease. Radiology, Oct., 1944, 43, 

364-372. 

Angiocardiography has helped to settle many 
problems in regard to the anatomy and pathol- 
ogy of the heart since it was first introduced 


by Robb and Weiss in 1928. The authors have 
studied 120 cases by this method, 18 of them 
normal and the others showing various kinds 
and degrees of abnormality. Cardiograms and 
diagrammatic sketches of normal and various 
pathological conditions are given. They found 
that the normal heart outline differs somewhat 
from that usually described. Detailed descrip- 
tions of the appearance in the various positions 
are given. This method is of value in studying 
congenital anomalies of the heart and great 
vessels and makes it possible to differentiate 
between vascular and non-vascular lesions of 
the mediastinum. The middle segment of the 
heart is formed in the majority of cases by the 
left pulmonary artery. Less frequently it is 
formed by the pulmonary aorta and occasion- 
ally by both. The descending aorta may also 
form a part of the border of the middle segment 
of the heart. The ventricular conus lies deep, 
within the heart shadow and never forms a 
part of the border. 

In the posteroanterior position the right heart 
does not occupy more than half the silhouette 
of the heart. The ascending aorta normally 
does not form part of the right border of the 
heart which is made up of the superior vena 
cava and the right auricle, with the inferior 
vena cava taking part sometimes in the for- 
mation of the lowermost part. In the right 
anterior oblique position the left auricle and 
ventricle form a figure 8, lying in an almost 
horizontal plane, with the auricular shadow 
posterior to and on a slightly higher level than 
that of the left. The left ventricle occupies the 
greater part of the heart outline and helps form 
the border anteriorly. 

Two non-opacified areas were seen in the 
heart outline. The one at the lower part of the 
heart outline in the posteroanterior position is 
believed to be the inferior vena cava while the 
one at the junction of the middle heart segment 
and the base of the left ventricle is thought to 
be a solid part of the left auricular appendage. 
— Audrey G. Morgan. 

Mayo, Oscar N., and Spencer, Jack. Cardio- 
spasm. Radiology, Oct. 1944, 43, 383-385. 

Cardiospasm can usually be diagnosed clini- 
cally from the epigastric pain or discomfort, 
dysphagia and regurgitation of food. But 
sometimes clinical symptoms arc so slight 
that diagnosis cannot be made without roentgen 
examination. 

Such a case is reported in a Negro twenty-six 
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years of age admitted to the Station Hospital, 
Fort Bliss, Texas, for gonorrhea but also com- 
plaining of an acute upper respiratory infection 
which he had had for four days. For this reason 
pneumonia was suspected and a roentgen ex- 
amination made. It showed changes in the right 
lower lung field which were thought to be those 
of pneumonia, and a mass in tlie mediastinum 
which extended toward the right. Roentgeno- 
scopic examination with barium showed a di- 
lated eosphagus with obstruction at the cardia, 
which established the diagnosis of cardiospasm. 
Inhalation of amyl nitrite relaxed the cardia 
partially and some of the barium passed into 
the stomach. This is an important differential 
sign from carcinoma, in which the cardia does 
not relax. Later examination showed that the 
focus in the lower lung field was an aspiration 
pneumonitis from having aspirated some of 
the overflowing contents of the esophagus. 

>■ It is very necessary in obscure conditions in 
the chest to make a roentgen examination with 
the esophagus filled with barium . — Audrey G. 
Morga7i. 

abdomen 

'S^AUGHAN, W. W., and Eickwald, Max. 
Priodax; contrast medium for cholecystogra- 
phy. Radiology, Dec., 1944, 43, 578-581. 

Priodax has been found a useful contrast 
medium in cholecystography and superior in 
some respects to tetraiodophenolphthalein. It 
is freer from by-effects such as nausea, diarrhea 
and vomiting and the gallbladder is not ob- 
scured by the presence of the medium in the 
region of the hepatic flexure of the colon as it 
often is on the use of tetraiodophenolphthalein. 

The authors discuss the tise of priodax in 
163 unselected cases. The drug was given by 
tile double dose, the divided dose and the single 
dose methods. The latter was found preferable 
and is now used as a matter of routine. 

A series of 63 cases was analj’^ed for opera- 
tive confirmation of roentgen findings. Thirty- 
nine were normal and 24 showed etddence of 
gallbladder disease. In 22 of the latter cases the 
cholecystographic findings were confirmed by 
operation . — Audrey G. Moigajt. 

Johnstone, A. S. Stellate translucencies as a 
sign of gall-stones. Brit. y. Radiol., Nov., 

I 944 j 17^ 352-353- 

A case is described in a woman of twenty- 
eight who had symptoms of gallstones. The 
roentgenogram of the gallbladder region showed 


4II 

a number of slight translucencies surrounded by 
faint calcified margins and shaped like facetted 
gallstones. In the center of each there was a 
sharp stellate translucency. Operation showed 
multiple gallstones. 

This condition is very rare. This is the first 
case recorded in about 6,000 cholecystogra- 
phies. The central Assuring of gallstones which 
must take place before air can be admitted to 
their interior is probably caused by shrinking of 
the albuminoid matrix of tlie soft center. The 
outer walls are rigid and do not give so that a 
a central cavity is formed . — Audrey G. Morgayi. 

Scott, Virgil. Abdominal aneurysms. Am. J. 

Syph., Conor. & Ven. Dis., Nov., 1944, 2S, 

682-710. 

In a review of 96 patients with abdominal 
aneurysms from the records of the Johns Hop- 
kins Hospital, Scott found 58.3 per cent to be 
syphilitic, 20 per cent arteriosclerotic, 18.8 per 
cent mycotic, i per cent due to periarteritis 
nodosa and i per cent tuberculous (contiguous 
infection). There is a wide variation in the dis- 
tribution of the etiological agents in compara- 
tive studies from various centers. S>’philis has 
been reported as the cause of abdominal aneu- 
rysm from as low as 8.8 per cent to as high as 75 
per cent. Syphilitic aneurysms occurred chiefly 
in the upper abdominal aorta, 80 per cent were 
above the renal artery and all the arterior 
sclerotic aneurysms were in the lower aorta or 
beyond the bifurcation. Mycotic aneurysms 
occurred chiefly in the smaller abdominal ves- 
sels as the mesenteric or hepatic artery. Mul- 
tiple aneurysms occurred in 14.4 per cent of the 
s}T>hilitic group, 30 per cent of the arterio- 
sclerotic group and in 16.5 per cent of the my- 
cotic group. Seventy-five per cent of the 
syphilitic aneurysms occurred under fifty years 
of age while arterosclerotic aneurysms were 
found in the older age groups predominantly. 
Because of the relation to bacterial endo- 
carditis, tlie peak incidence of mycotic aneu- 
rysms was in the lowest age group. About two- 
thirds of the abdominal aneurysms were in Ne- 
groes, 89 per cent were in males. Arteriosclerotic 
aneurysms were found in white patients only. 
Pain is the outstanding symptom which with 
bone erosion is quite severe at night._ Nausea 
and paresthesias may occur. The majority of 
arteriosclerotic aneurysms were symptomless. 
In 75 per cent of the sjqihilitic group an ex- 
pansile pulsation was detected whereas mass 
was present in only 25 per cent of the arterio- 
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sclerotic group of which but 2 of 5 revealed pul- 
sation. A mass in relation to a large vessel or a 
very vascular tumor may produce the effect of 
pulsation which may be mistaken for aneurysm. 
The syphilitic aneurysms were the largest of the 
three main types. Saccular lesions predomi- 
nated in each group, the highest percentage of 
fusiform or diffuse aneurysms occurred in the 
arteriosclerotic group. A high incidence of in- 
volvement of the heart and aorta was present 
in the syphilitic group contrary to teaching. 
Rupture occurred earlier in the mycotic group 
due to necrosis. The demonstration of calci- 
fication in the wall of an aneurysm together 
with bone erosion, usually between the iith 
thoracic body and the 2nd lumbar body is 
diagnostic. The prognosis is grave but may be 
variable, one patient surviving twenty-eight 
years . — Leo A. Nash. 

Brown, Samuel, Flachs, Kamillo, and Was- 

SERMAN, Philip. Aberrant pancreatic tumor 

in the duodenal wall. Radiology^ Oct., 1944, 

43 . 385-386. 

Aberrant pancreatic tissue rarely causes 
tumor but when it does the tumor is usually 
in the duodenum. Such a case is described in a 
woman of sixty-four admitted to the Depart- 
ment of Roentgenology of the Jewish Hospital, 
Cincinnati, complaining of pain in the ab- 
domen, loss of appetite, “sour stomach” and 
frequent vomiting for two months. A com- 
plete roentgen examination of the gastro- 
intestinal tract was made. The gallbladder 
failed to fill and there were no dense shadows 
suggestive of gallstones. The stomach and 
bulb of the duodenum were normal in size and 
shape. In the right lateral position they were 
found in normal position with relation to the 
surrounding structures but the duodenum con- 
tained gas with only a little of the contrast 
mixture irregularly distributed through it. 
Most of the barium had been vomited shortly 
after the examination. There was no obstruc- 
tion or deformity in the colon. A probable di- 
agnosis of lesion of the gallbladder was made. 

Re-examination ten days later showed uni- 
form filling of the gallbladder of only moder- 
ate density. But in the right lumbar region was 
a large oval pocket containing gas, apparently 
in the duodenum. second barium meal ex- 
amination showed tile stomach normal in size 
but the duodenum greatly dilated and ending 
abruptly at the inferior angle. In the right 
lateral position there was a deformity in the 


outline of the ascending part of the duodenum 
which encroached on its lumen and apparently 
caused stenosis. A diagnosis of new growth in 
the duodenum was made. This diagnosis was 
confirmed on operation and microscopic exami- 
nation showed that the tumor originated from 
pancreatic tissue. As there was no tumor in 
the pancreas itself it was concluded that the 
tumor originated from aberrant pancreatic 
tissue in the wall of the duodenum . — Audrey G. 
Morgan. 

Jacobs, E. A., Culver, G. J., and Koenig, 

E. C. Roentgenologic aspects of retroperi- 
toneal perforations of the duodenum. Radiol- 
ogy, Dec., 1944, 43, 563-571. 

Perforations of the duodenum into the free 
peritoneal cavity are easily diagnosed and 
treated but in retroperitoneal perforation the 
mortality still remains at 90 per cent. These 
perforations may result from peptic ulcer but 
are usually caused by injuries such as kicks or 
blows on the abdomen, crushing between heavy 
objects or being run over by a vehicle. Clinical 
symptoms do not usually appear until extrava- 
sation has occurred and it is then too late for 
treatment. Infection has occurred and death 
results from retroperitoneal cellulitis and 
necrosis. 

It should be easy, however, to make a di- 
agnosis by roentgen examination within an 
hour or two of the injury. In spite of this fact, 
however, roentgen diagnosis has been reported 
previously in only 3 cases. The use of barium 
or bismuth salts is contraindicated in perfora- 
tions of the gastrointestinal tract but the air 
passing through the rupture in the intestine 
produces an emphysema which can be demon- 
strated roentgenologically. A chart is given 
showing the routes usually followed by air 
passing through a retroperitoneal rupture of 
the duodenum. 

Proper positioning of the patient is abso- 
lutely necessary in examining for this condi- 
tion, Roentgenograms of the abdomen should 
be made with the patient in the supine, the up- 
right, left lateral decubitus and lateral posi- 
tions. Stereoscopic roentgenograms may help 
in localizing the emphysema. The patient should 
be told to lie on his left side .so that air rather 
than intestinal contents will pass through the 
opening. 

Two cases of traumatic retroperitoneal per- 
foration of the duodenum are described and il- 
lustrated with roentgenograms. In both cases 
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the trauma was the result of a blow on the back, 
not the abdomen. The roentgenogram was 
negative in the first case because of the ab- 
sence of emphysema but the condition was 
demonstrated on autopsy. In the second case, 
the patient recovered without surgery so the 
nature of the lesion was not absolutely proved 
but the roentgenographic evidence was quite 
conclusive. — Audrey G. Morgan. 

PoMERANZ, Raphael, Grady, Hugh G., 

Peelex, Matthew, and Magnes, Max. 

Spontaneous cholecystoduodenal fistula in a 

patient with primary hepatoma of the liver. 

Radiology, Dec., 1944, 43, 

A corporal, fort} -two years of age, a native 
of South America, was admitted to Winter 
General Hospital, Topeka, Kansas, on October 
^943 j by transfer from a station hospital 
which he had entered a month previously com- 
plaining of persistent dull epigastric pain. He 
had a feeling of obstruction in the stomach but 
no vomiting. No history or tarry or clay-colored 
stools. In 193S he had had an attack of severe 
epigastric pain which was relieved by an injec- 
tion and he had been well since up to the time 
of his admission to the hospital. He had chills 
alternating with fever. Tentative diagnosis 
based on roentgen examination September 25, 
diffuse gastric carcinoma or s}'phi!is of the 
stomach. 

On admission to the Winter Hospital there 
was rigidit}' of the upper part of the right 
rectus muscle and a tender mass below the 
xiphoid process on both sides. Red blood cells 
4,300,000, white cells 10,000, hemoglobin 13.8 
gm. Occult blood in the feces, total gastric 
acidity 49.0, free hydrochloric acid 45-0, no 
lactic acid. Roentgen examination showed a 
spontaneous fistula between the upper part of 
the duodetium and the gallbladder; there was 
a possible obstnictive stone in the cystic duct. 
The liver was enlarged about 2 inches below the 
costal margin. 

Operation showed multiple nodules of the 
liver, microscopic examination of which proved 
adenocarcinoma of the liver. Both lobes of the 
liver were adherent to the diaphragm, and the 
lesser curvature of the stomach was adherent 
to the lower surface of the left lobe of the liver. 

.Autopsy showed the lower two-thirds of the 
left lobe of the liver and the median part of the 
right lobe replaced by a solid mass of tumor 
tissue while there were tumor nodules through- 
out the rest of the liver. There was a single cal- 


culus in the gallbladder and one in the com- 
mon duct. There was secondary adenocarci- 
noma of both adrenals and degeneration of the 
myocardium. 

The incidence of spontaneous biliary fistu- 
lae is about 0.4 per cent; they are generally 
caused by chronic glalbladder disease, as in this 
case. The spontaneous biliary fistula evidently 
preceded the tumor of the liver; it is not known 
how much the chronic infection of the gall- 
bladder contributed to the development of the 
carcinoma of the liver; probably the two proc- 
esses were independent. Microscopic examina- 
tion showed no cirrhosis, which is associated 
with 85 per cent of hepatomas. The incidence 
of primarv carcinoma of the liver is also low, 
probably about 0.2 per cent and the association 
of these two unusual conditions is extremely 
rare. The authors have not found an_v other 
case reported in the literature. 

The carcinoma of the liver was only suspected 
clinically but there was one roentgen sign that 
should have suggested it, namely a “selective” 
barium residue at the lesser curvature of the 
fundus of the stomach near the left lobe of the 
liver. — Audrey G. Morgan. 

Shirley, Amos R. An unusual gastrocolic com- 
munication. Radiology, Dec., 1944, 43, 588- 

590. 

A white man fort}'-eight years of age who had 
been well previous!}’ had an attack of vomiting 
following a heavy meal with severe pain and 
slight distention of the abdomen. He appeared 
undernourished and underweight but said he 
had lost no weight before the attack two weeks 
preHously Roentgen examination of the di- 
gestive tract showed an unusual communication 
between the stomach and colon about ii cm. 
long lying in the left half of the abdomen. The 
upper part of the tract was M-janguiar and meas- 
ured 7 cm. across and 4 cm. in deptli. The 
rest of the tract which passed into the trans- 
verse colon had a maximum width of about 3.5 
cm. It seemed possible that the triangular part 
of the tract was a part of the stomach separated 
from the rest of the organ by a carcinoma. 
There was no palpable mass such as would be 
expected from a large carcinoma but there was 
firmness on pressure over the abdomen. No 
part of the communicating tract showed a mu- 
cosal pattern like that of the stomach, small 
intestine or colon. 

On the forty-eight hour roentgenogram the 
deposition of barium in the tract was the same 
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as that in the stomach, supporting the theory 
that at least the upper triangular part of the 
tract was a part of the stomach. This was con- 
firmed on operation. A tumor 10X12 cm. in di- 
ameter was found in the stomach, involving 
the greater curvature, the gastrocolic omentum 
and the middle part of the transverse colon. The 
gastrocolic fistula which had been demonstrated 
roentgenologically lay within this tumor. The 
appearance of segmentation in the roentgeno- 
gram had been caused by a broad, ring-like 
band of carcinomatous tissue running parallel 
to the curvature. Inside it lay that section of 
the communicating tract which connected the 
large upper part of the stomach with the small- 
er and lower triangular part. 

The patient died the day of the operation 
one month after the first appearance of symp- 
toms. As he had had no symptoms until two 
weeks before examination it is impossible to say 
how long the carcinoma had been developing. 
— Audrey G. Morgan. 

Berson, H. Lewis, and Berger, Louis. Mul- 
tiple carcinomas of the large intestine. Surg. 

Gynec. Obsl., Jan., 1945, 80, 75-84. 

This investigation is limited to cancers in the 
colon and rectum as encountered during the 
years 1934 to 1943 inclusive. The summary and 
conclusions are: 

Summary. 

1. The presence of a carcinoma does not 
confer immunity against the appearance of 
other primary cancers in the large intestine. 

2. A predisposition or susceptibility to can- 
cer is more important in the multiple car- 
cinomas than chance, age or sex. 

3. Sixty-six cases of double and 6 patients 
with three cancers were collected from the 
literature since 1932. To these are added 13 
patients with two cancers and 3 patients with 
three malignant growths. 

4. Polyps were present in 25 per cent of 
single cancer patients and in 37.5 per cent of 
those with multiple carcinomas. In 67 per cent 
of the latter group, malignant degeneration had 
taken place. 

5. The frequency of multiple cancers in our 
series was found to be 4.8 per cent. 

6. There were ii cases in men and 5 in 
women. 

Conclusions. 

I. Multiple cancers can occur in the large 


intestine either synchronously or metachro- 
nously. 

2. The prognosis in cancer resections is in- 
fluenced by the presence of a second malignant 
lesion in that if overlooked death of the pa- 
tient may ensue because of the continued 
growth of the lesion. 

3. Any patient who has had one carcinoma 
removed should be observed carefully and re- 
peatedly for the possible development of a 
second new growth. Grindley very aptly 
stated, “A patient with one cancer is a good 
subject for the development of a second, and is 
more susceptible than one who is cancer free.” 
— Mary Frances Vastine. 

Fishback, H. R., Jr. Meckel’s diverticulum 

strangulated in an inguinal hernia. Harper 

Hosp. Bull., Dec., 1944, 2, 60-64. 

From 1912 to the present time only 14 cases 
of strangulation of a Meckel’s diverticulum in 
an inguinal hernia have been reported. The 
case described here is the fifteenth. A review of 
the literature and a bibliography of the subject 
are given. 

The patient was a woman of forty-seven ad- 
mitted to Harper Hospital August 23, 1944, 
complaining of anorexia, loss of weight and a 
“draining rupture” of three weeks’ duration. 
She had been in good health until 193^ when 
she had a pelvic operation performed. When 
she left the hospital there was a small protrud- 
ing mass in the perineum which she called a 
rupture. On August 7, i 944 > rupture broke 
through the skin in four places, three in the 
perineum and one to the right and above the 
right pubic tubercle. On several occasions after 
1938 she had had blood in the stools. 

Physical examination on admission showed 
transverse enlargement of the heart with sys- 
tolic and diastolic murmurs over the mitral 
area and three draining sinuses in the perineum 
and one above the right pubic tubercle. She 
was put on soft diet and symptomatic treat- 
ment but became distended and cyanotic with 
a terminal rise of rectal temperature to 101° F. 
and she died on September I4, 1944. 

Autopsy showed fluid in the abdominal and 
thoracic cavities. A mass protruded from the 
opening in the skin above the right pubic tu- 
bercle. Thirty-four inches from the ileocecal 
valve a Meckel’s diverticulum had herniated 
into the inguinal canal and, become strangu- 
lated. A diagrammatic drawing of the hernia 
and diverticulum is given. A growth on the 
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pulmonic valve proved to be an aseptic one 
superimposed on a hemangioma of the base 
of the valve. — Audrey G, Morga7i. 

GYNECOLOGY AND OBSTETRICS 

Banner, Edward A., Hunt, x^^rthur B., and 
Dixon, Claude F. Pregnancy associated 
with carcinoma of the large intestine. Surg, 
Gy 7 jec. & Obst., Feb., 1945, So, 211-216. 

Up until 1943, there have appeared in the 
literature a total of 62 cases in which carci- 
noma of the intestine has complicated preg- 
nancy. This report adds 7 additional cases of 
pregnancy associated with carcinoma of the 
large bowel. The findings may be summarized 
as follows: 

1. In the 62 cases encountered in the review 
of the literature, the maternal mortality was 63 
per cent in the 41 cases in which the maternal 
outcome was known. The gross fetal mortality 
was 50 per cent in cases in which surgical 
treatment was employed. 

2. The maternal mortality and the corrected 
fetal mortality were both 14.3 per cent in the 
7 cases reported by the authors. 

3. The age and weight of the patients as well 
as the concentration of hemoglobin in the 
blood and the sedimentation rate of the erythro- 
cytes are of litde value in arriUng at a diagnosis 
of carcinoma of the intestinal tract in preg- 
nancy. 

4. Some symptoms of carcinoma of the colon 
or rectum, such as nausea, vomiting and consti- 
pation, are thought to be commonly associated 
with pregnancy. Proctoscopic and roentgeno- 
logic examination of the colon should be per- 
formed in all cases in which pregnant women 
complain of unexplained constipation, diarrhea, 
or bloody discharge from the lower part of the 
bowel. Nausea and A’-omiting, especially in the 
latter half of the pregnancy, demand the ex- 
clusion of carcinoma of the colon. 

5- On reviewing the literature one is im- 
pressed by the ease with which deliA’-ery takes 
place through the pelvis even after removal of ■ 
the lower part of the sigmoid colon and rectum. 
— Mary F?'a?ices Fas/we. 

Lynch, Robert, and Dockerty, Malcolm B. 
Spread of uterine and ovarian carcinoma 
with special reference to the role of the fal- 
lopian tube. Surg., Gyuec. G? Obst., Jan., 1945. 
So, 60-65. 

This paper is based on a study of 113 cases 
of carcinoma of the uterus or ovary, or of both 


of these organs, that were observed at the 
Mayo Clinic in eleven and one-half years, 
namely from January i, 1929, to June 30, 1940, 
inclusive. 

xMiatomic studies have demonstrated the ex- 
istence of interconnecting links in the lym- 
phatic drainage of the uterus, tubes and 
ovaries. The inescapable conclusion from this 
study is that carcinoma may spread from the 
uterus to the ovaries, or vice versa. In the ma- 
jority of cases the spread is by direct extension 
or by lymphatic extension or by lymphatic 
permeation alone or combined, and frequently, 
with simultaneous involvement of the fallopian 
tube as an intermediary stage in the process. 
In a minority of these cases viable malignant 
cells may spread through the lumen of the 
fallopian tube, usually without being implanted 
on its mucosa. 

Su 7 U 7 }iary. 

1. In 1 13 cases of operative uterine and oiTar- 
ian carcinoma the malignant process had in- 
vaded other pelvic structures. 

2. In 51, or xt4 per cent, of the cases the le- 
sion arose in the ovary and involved the fal- 
lopian tube, and in 12 cases it arose primarily 
in the fundus of the uterus and involved a fal- 
lopian tube. 

3. In 20, or 1 8 per cent, of the cases the lesion 
involved the ovaries, endometrium, and tubes. 
In 12 of these cases the primary site of the le- 
sion was in the ovary, in 6 cases it was in the 
uterine fundus, and in 2 cases the primary site 
was doubtful. 

4. In 30 cases ovarian and endometrial car- 
cinoma coexisted without evidence of tubal 
lesion. The primary growth was uterine in 12 
cases and ovarian in 13. In 5 cases the site of 
the primary lesion was doubtful and the pos- 
sibility of two independent sites of origin 
could not be excluded entirely. 

5. Approximately 6 per cent of ovarian car- 
cinomas metastasized to the endometrium and 
examination of curetted material occasionally 
revealed the extrauterine site of the primary 
growth. 

6. Conversely, about 4 per cent of operable 
carcinomas of the uterine fundus eventually 
involved the ovary or ovaries. In both circum- 
stances the fallopian tube seemed to act as the 
intermediary host to the malignant cells. In 
only 1.4 per cent of cases did it serve in the ca- 
pacity of a passive conduit, and in only 0.4 per 
cent was the direction of the flow reversed, 
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namely, from uterus to ovary. From a practical 
standpoint, therefore, little risk was indicated 
for the production of ovarian or abdominal im- 
plantation in curetting a uterus which is the 
site of a malignant lesion, prior to the insertion 
of radium. In only a few cases was evidence 
found that carcinoma cells became implanted 
on tubal mucosa in the extension of malignant 
lesions of the ovary or fundus of the uterus. — 
Marj Frances Vastine. 

Ingraham, Clarence B., Black, William C., 
and Rutledge, Enid K. Relationship of 
granulosa-cell tumors of the ovary to endo- 
metrial carcinoma. Am. J. Obsl. C? Gynec.^ 
Dec., 1944, 48, 760-773. 

Granulosa and theca cell tumors may be as- 
sociated with much excessive and abnormal en- 
dometrial hyperplasia that a histologic pattern 
indistinguishable from adenocarcinoma results. 
Two cases of granulosa cell tumor and one of 
theca cell tumor of the ovary associated with 
adenocarcinoma of the corpus uteri are re- 
ported by the authors. 

In each of these cases the histologic appear- 
ance of the endometrium is sufficiently hyper- 
plastic and atypical to be classed as adeno- 
carcinoma. 

Endometrial hyperplasia which duplicates 
the histologic features of adenocarcinoma of the 
uterine body may accompany granuloma ceil 
tumors of the ovary. In the author’s i case, 
the endocervix was also hyperplastic. There is 
no histologic criterion which enables one to 
distinguish - this condition from adenocarci- 
noma, yet in one of Stohr’s cases, that of a 
woman before the menopause, a normal men- 
strual cycle was resumed six weeks following 
the removal of the granulosa cell tumor. Curet- 
tage after eight weeks showed a typical early 
secretory phase of the endometrium, and the 
patient remained well with a normal menstrual 
history for five years. This case is remarkable 
in that only the ovarian tumor was removed. 
The estrogenic influence of the remaining 
ovary was not abolished and yet the endo- 
metrial hyperplasia regressed. This case pro- 
vides evidence of the direct relationship be- 
tween the ovarian tumor and the endometrial 
hyperplasia, considered by Stohr as adeno- 
carcinoma, and in addition, indicates that such 
proliferation is reversible. 

It remains a question as to whether or not a 
true carcinoma of the endometrium would re- 
gress if all abnormal sources of estrogenic hor- 


mones could be removed. According to Taylor, 
three sources of an excessive supply or abnormal 
type of estrogenic hormone in the human may 
be considered: from follicles, as in follicular 
(functional) cysts; from ovarian tumors, as in 
granulosa cell and theca cell tumors; and from 
an extra-ovarian source. In the third instance, 
the presence of estrogenic substances in male 
urine and in the urine of females after the 
menopause and after castration may be cited. 
Extra-ovarian estrogenic substances may be 
formed in both sexes in the metabolism of 
cholesterol and bile acids and chemically re- 
lated carcinogenic substances may likewise 
originate in the same manner. 

From the report of Jones and Brewer, it ap- 
pears that normally functioning ovaries do not 
prevent the development of endometrial carci- 
noma, and that hyperestrinism or the unop- 
posed action of estrin is not responsible for such 
development. It is possible that all endometrial 
carcinomas do not have the same cause or 
causes . — Mary Frances Vastine. 

Maino, Charles R., Broders, Albert C., 
and Mussey, Robert D. Pathology of 
malignant neoplasm of the cervix coincident 
with pregnancy. Am. J. Obst. 6? Gynec., 
Dec., 1944, 48, 806-823. 

The 26 cases studied represented 0.7 per cent 
of 3,570 cases of malignant neoplasm in which 
the patients were admitted to the Mayo Clinic 
between 1909 and i 94 ^' During this period, 
8,500 pregnant women were given obstetric 
care but, since all of those whose pregnancy 
was complicated by cancer sought treatment 
primarily for the malignant condition rather 
than for obstetric care, the incidence of malig- 
nant lesions in this group of pregnant women 
cannot be estimated. 

Of the entire group of 26 patients, in 24 in- 
stances a follow-up period of at least five years 
had elapsed in March, 1944; of these 24, eight 
were alive and free of recurrence five or more 
years after the diagnosis was made, a “cure’ 
incidence of 33 per cent. 

Twenty-five of the 26 patients had carcinoma 
of the cervix and i patient had myxosarcoma. 
Of the 25 cases of carcinoma, there were 19 
cases of squamous cell epithelioma, 3 cases of 
adenocarcinoma, i case of mixed squamous 
cell epithelioma and adenocarcinoma, and 2 
cases in which the type of carcinoma was not 
determined. 

Bleeding was the primary symptom in nearly 
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90 per cent of the cases. Among patients in 
Stage 1 of the disease, the average duration of 
symptoms was nine months, as compared with 
three months for those in Stage iv. Grade 4 le- 
sions were not more frequent in the more ad- 
vanced cases than in the less advanced cases. 

The extent or stage of the lesion corresponded 
in general to the duration or stage of pregnancy. 
Seventeen per cent of patients who had Stage i 
carcinoma, 33 per cent of those in Stage ii, 50 
per cent of those in Stage in, and 67 per cent 
of those, in Stage iv had full term pregnancies. 
Five of 8 patients who lived five or more years 
had squamous cell epithelioma; 3 had adeno- 
carcinoma. Of patients observed for five or 
more years, 4 of 6 patients who had Stage i 
carcinoma (66 per cent), 3 of 8 patients in 
Stage II (38 per cent), i patient in Stage iii (17 
per cent), and no patients in Stage iv, were 
alive five or more years after the malignant 
neoplasm of the cervix coincident with preg- 
nancy was diagnosed . — Mary Fr'aaces Vaslhie. 

Reich, W.alter J., and Nechtow, Mitchell 
J. Cystic pehnc chordoma simulating an 
ovarian cyst. Aui. J. Obst. & Gyiiec., Feb., 
1945, 4p, 265-268. 

Chordoma is a tumor which originates in the 
remnants of the notochord. According to Dela- . 
field and Prudden, in man it is a transient, 
though important, embryologlc structure which 
disappears early in fetal life except tor traces re- 
maining in the intervertebral discs (nucleus 
pulposus). Chordomas may occur anywhere 
along the spinal cord or develop from the 
sacrum and cocc>'X. Both benign and malig- 
nant growths have been described in the 
sacrum. 

The morbid anatomy, according to the ex- 
periences of Stewart and Morin, varies. Clini- 
cally the degree of mucoid degeneration pres- 
ent in a chordoma is an index of its comparative 
benignancy, the formation of mucin being in 
inverse ratio to the rate of cellular activity. 
With increased malignancy, the tumor becomes 
more and more solid and opaque. One of the 
most striking features of the chordoma is its 
locally destructive effects on bone. 

Chordoma is usually a tumor of low malig- 
nancy, slowly infiltrating and destructive; 
tends to recur after removal; exceptionally, it 
may metastasize. 

Of the various cases reported by Stewart and 
Morin the age groups were as follows: 34.9 years 
in 20 cases of the spheno-occipital region; 50.6 


years in the sacrococcygeal cases: the youngest 
being sixteen years, while the oldest was sev- 
enty-two years. Males were in the majority in 
the ratio of 2:1. 

A case report is presented in which a neo- 
plasm which originated in the lower dorsal spine 
migrated to the pelvis by virtue of a long 
pedicle. Its presence in the pelvis simulated 
an ovarian cyst. Only by careful microscopic 
sections did the diagnosis of chordoma become 
apparent . — Mary Fra 72 ces Vaslwe. 

GEXITOURIXARY SYSTEM 

Co.xROY, T. F., and Walker, J. H. Congenital 
solitary kidney; case reports and considera- 
tion of military significance, y. 17 ro/., Jan., 
I945> 53 , 4-10. 

The incidence of congenital solitary kidney 
is about I in 1,000. Criteria for diagnosis as 
given by Dourmashkin and Light are as fol- 
lows; (i) absence of the renal silhouette on the 
flat film of the abdomen; (2) roentgenological 
evidence of renal enlargement on the opposite 
side and possible asymmetry of the psoas 
muscle shadows; (3) absence of opaque me- 
dium on the agenetic side on excretion urogra- 
phy; (4) absence of the ureteral orifice on one 
side after repeated cystocopic examinations in 
an otherwise normally appearing bladder, and 
(5) absence of indigo-carmine elimination on 
the affected side. 

The authors add a sixth criterion, an as- 
sociated abnormality of the genital tract. They 
point out diagnostic pitfalls in the above cri- 
teria as follows: (i) failure to visualize the re- 
nal shadow on one side on a survey film may 
be due to h)'poplasia, destruction by disease, 
or the presence of overlying shadows in the 
abdominal cavity; (2) dye excretion may be per- 
vented by renal or ureteral block or by shock 
or trauma; (3) indigo-carmine is a crude' func- 
tional index and not reliable. 

Conroy and Walker report 2 cases encoun- 
tered in a military practice. In the first case 
cystoscopy for a ureteral block suggested the 
diagnosis which was confirmed by a flat film 
of the abdomen and excretory urography. In 
the second case cystoscopic examination was 
asain responsible for the diagnosis which was 
confirmed by roentgen studies. 

The authors conclude that the anomaly is 
usuallv a silent one and only recognized when 
infection or accident to the solitary kidney oc- 
curs. Verification of the presence of two func- 
tioning kidneys should be a prerequisite to 
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surgery on the upper urinary tract. The pres- 
ence of a solitary kidney is no longer considered 
an adequate cause for rejection from the mili- 
tary service. — R. M. Harvey. 

Wald, Maurice H., and Galloway, A. F. 
Pituitrin for concentrating diodrast in ex- 
cretion urography. Radiology^ Oct., 1944, 43 y 
358 - 363 - 

Posterior pituitary extract has an antidi- 
uretic action and this has beeen utilized in pre- 
paring patients for urography. In the tests de- 
scribed here the patients were given 18 ounces 
of water and an injection of 0.5 cc. (10 units) 
of pituitrin. The water was given only for the 
purpose of putting the antidiuretic effect of the 
the pituitrin to a severe test. The usual pro- 
cedure would be simply to give the pituitrin 
one to two hours before the injection of dio- 
drast. But pituitrin may be somewhat danger- 
ous to patient who is already severely dehy- 
drated and in such cases water should be given. 
The use of the pituitrin results in increased 
concentration of the diodrast and improved 
density and detail in the upper urinary tract 
shadow brought about by its intravenous in- 
jection. This technique is of special value when 
a prompt examination is desired in a patient 
who has not been dehydrated previously. 

The antidiuretic action of pituitrin is prob- 
ably due to increased reabsorption of water in 
the proximal convoluted tubules and thin por- 
tion of Henle’s loop and is accompanied by an 
increased urinary output of chloride. 

A dose of 0.5 cc. pituitrin makes good visuali- 
zation probable but a smaller dose of 0.2 cc. 
lessens the probability of unpleasant by-effects 
from the pituitrin. — Audrey G. Morgan. 

MISCELLANEOUS 

Kemp, L, A. W. Linear radium source dose 
calculators. Brit. J. Radiol., Oct., 1944, //, 
30D-304. 

In some cases unscreened dosage figures are 
sufficient, and obliquity is ignored when allow- 
ing for screenage. In these cases it is possible to 


obtain dosage figures rapidly by means of a 
suitable instrument which may be designed in 
such a way that the combined dosage due to a 
number of sources in tandem may be found 
directly by means of it. 

Calculators for both screened and unscreened 
sources are described and illustrated and the 
formulae on which the calculations are based 
are given. Isodose curves are given in a plane 
containing a 25 mg. source, active length 1,9 
cm., screenage 1.2 mm. platinum. 

The calculator for unscreened sources can 
be used for a small number of sources in tandem, 
including ones in which the sources have differ- 
ent line densities. The calculator for screened 
sources makes use of an electrical method of 
integration and takes into account both ob- 
liquity and non-homogeneity of the radiation. 
It may be used for one source only or for a 
number of sources in tandem if the sources have 
the same line density, — Audrey G. Morgan. 

Sandler, Bernard, and Ungar, E. M. Geo- 
metrical method of dosefinding for radium 
sources, with special reference to the treat- 
ment of carcinoma cervix uteri. Bril. J. 
Radiol., June, 1944, 17, 190-196. 

Accurate determination of dose distribution 
of radium and roentgen rays was made possible 
by Mayneord’s dose finder. But it requires a 
great deal of time and Mayneord himself says 
that rapid methods of three-dimensional dose 
studies are urgently required. This is particu- 
larly true when intracavitary radium is to be 
supplemented later by external roentgen radia- 
tion in the treatment of carcinoma of the cervix, 

A method of roentgen-ray distribution must be 
found that will compensate for the gradual fall 
in radium dosage toward the wall of the pelvis. 
Such a method is described, based on solid 
projection geometry. The method of geometric 
reconstruction and obtaining true projections is 
described in detail and illustrated with dia- 
grams, a study of which would be required for 
adequate understanding of the method, — 
Audrey G. Morgan. 
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INTRODUCTION 

"DY GENERAL agreement of anato- 
mists, “all topographical descriptions 
are framed on the anatomical convention 
that the body is in the erect position” 
(Cunningham'). This, in conjunction with 
a clearly defined attitude of the upper ex- 
tremities, is referred to as “the anatomical 
position.” “The cadaver may be placed on 
the table lying on its back, on its side, or 
on its face, but for descriptive purposes it is 
assumed to be standing erect in the ana- 
tomical position” (Grant‘d). For reasons of 
convenience the dissection of the viscera is 
customarily imdertaken witli the cadaver 
lying supine, and this is also the position in 
which the relation of the thoracic and ab- 
dominal organs to tlie surface features of 
the body is determined and described in 
anatomical texts. Yet in view of the previ- 
ously quoted definition of the anatomical 
position, it is surprising that so few inves- 
tigations on the location of the viscera 
have been undertaken with the cadaver in 
the upright position. 


Taken by itself, the subject of topograph- 
ical anatomy is of little educational value. 
Its importance lies in the fact that it fur- 
nishes information Avhich is applicable to 
the study of the viscera in the clinical 
sciences. The estabJisliment of normal 
standards for the size, shape and position 
of the organs in the living is a necessarj' 
prerequisite in the field of physical diag- 
nosis and clinical medicine. It goes without 
saying tliat the study of the human 
cadaver by dissection is one of the most 
helpful methods in the exploration of the 
form and location of the human viscera, 
but the limitations of this approach in the 
field of topographic anatomy should be 
recognized and the findings corrected in 
the light of investigations in the living sub- 
ject by means of roentgen studies. Even 
the textbooks of physical diagnosis, which 
concern themselves witli the topography of 
the idscera in tlie living, employ mostly the 
time honored norms of conventional anat- 
omy that are based on studies on cadavers. 

Several investigators, foremost among 


• From the Department of Anatomy, Umversity of Oklahoma School of Medicine. All figures t. ere drat.-n by Miss Sue Browder, 
Assistant in the Department of .Anatomy. 


419 



420 


Ernest Lachman 


October, 1946 


them Moody and his co-workers^®’^^ in this 
country and Barclay^ in Britain, have re- 
examined the position and surface projec- 
tion of the abdominal viscera by roentgeno- 
graphic methods in the living. The results 
of their studies have shaken our established 
beliefs as to the site and relations of the 
abdominal organs. Particularly have they 
challenged the static concept of the position 
of the abdominal viscera as expressed in the 
teachings of Addison.^ This author, whose 
work was published at the turn of the cen- 
tury and whose diagrams are still found in 
our anatomical texts, divides the abdominal 
region into a number of small squares and 
assigns to each organ a definite place in this 
scheme. In contrast, the authors who have 
approached the problem by means of 
roentgen studies in the living, have shown 
that “the normal abdominal viscera have 
no fixed shapes and no fixed positions, and 
that every description of them must be 
qualified by a statement of the conditions 
existing at the time of observation” 
(Barclay^). Where the results of these 
roentgen ographic studies have been in- 
cluded in our teaching of anatomy, they 
are usually not sufficiently integrated with 
the conventional presentation of visceral 
anatomy, but rather are they offered as an 
appendix to the classical description of the 
position and relation of the organs. This 
makes it appear as if the difference in the 
findings were due to a change in method, 

i.e., from dissection to roentgenography, 
and not to a change in the object explored, 
namely, from the recumbent cadaver to 
the living subject in its varied posture. It 
goes without saying that roentgen inves- 
tigations in the supine cadaver confirm the 
results arrived at by dissection. 

With respect to the thoracic viscera the 
belief is usually held and set forth in ana- 
tomical texts that their shape and position 
are not subject to marked variations 
(Lubosch--). Again, as in the abdomen, 
conditions found in the recumbent cadaver 
are presented as the norm, also for clinical 
purposes. Little or no attention is paid to 
temporary physiologic alterations in the 


site and configuration of the thoracic or- 
gans and to constitutional variations from 
individual to individual. Surprisingly few 
studies have concerned themselves with the 
surface relationship of the thoracic viscera 
as revealed by roentgen study in the living. 
The investigations which have been under- 
taken so far have challenged our estab- 
lished opinions on visceral topography of 
the thorax and have proved that — as in 
the abdomen — the location of the viscera 
frequently does not coincide with the 
position assigned to them from studies on 
cadavers. 

REASONS FOR DISCREPANCIES IN RESULTS 
OBTAINED BY DISSECTION AND BY 
ROENTGENOGRAPHY 

As to the results obtained in the living 
by means of roentgen studies and in the 
dissected cadaver, complete conformity 
can hardly be expected for the following 
reasons: 

1. In the cadaver all muscles including 
the diaphragm are either in a state of com- 
plete relaxation or of abnormal rigidity due 
to rigor mortis, there being some displace- 
ment of the viscera in either case. The heart 
muscle likewise changes its configuration 
considerably after death. Postmortem con- 
traction brings about a decrease in the 
transverse diameter of the heart which 
makes it appear more pointed (Roesleff®). 
This is followed by secondary dilatation. 
The final shape and size of the heart in the 
dissecting room depends on the inten^al 
that has elapsed beUveen the moment of 
death and the embalming of the body. The 
condition of the heart muscle at the time 
of death and the cause of death are also of 
influence, since marked myocardial degen- 
eration or wasting diseases preclude pro- 
nounced cardiac rigor (Roesler). 

2. The cadaver is explored in the supine 
position with the thorax in a state of ex- 
treme expiration, the viscera being dis- 
placed dorsally and craniad. 

3. The position of the thoracic viscera 
in the cadaver is investigated usually after 
the body cavities have been opened witli 
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resulting non-physiologic equalization of 
pressure. 

4. The connective tissue as well as the 
alveolar spaces of the lung is edematous due 
to diffusion of embalming fluid. 

5. The veins are for the most part de- 
sanguinated and the large arteries of die 
mediastinum decreased in length and width 
due to the absence of the dilating force 
of the blood pressure (Roesler). 

All diese factors work together to pro- 
duce marked changes in the shape and 
position of the thoracic inscera in the 
cadaver. In contrast, these pitfalls are 
avoided in the roentgenographic explora- 
tion of the living, a study which can often 
be done with die subject in the upright, 
i.e., the anatomical position and which in 
the hands of the experienced observer is 
capable of furnishing valuable information 
on idsceral topography. This shall be ex- 
emplified by a comparison of the topo- 
graphic anatomy of the tracheal bifurca- 
tion, of the heart, and of the posterior pul- 
monary* and pleural boundaries as revealed 
by roentgenography of the living and by 
dissection in the cadaver. 

TOPOGRAPHIC ANATOMY OF THE 
TRACHEAL BIFURCATION 

The bifurcation of the trachea is cus- 
tomarily placed at the level of the interver- 
tebral disc between the fourth and fifth 
thoracic vertebra or at the level of the 
upper border of the fifth thoracic vertebra, 
corresponding to the sternal angle between 
manubrium and body of the sternum (Fig. 
id). But roentgenography of the upright 
adult subject usually shows the bifurcation 
considerably lower, commonly at the level 
of the sixth thoracic vertebra (Barsony and 
Wald,® Kohler’®). It may be found as low 
as the seventh thoracic vertebra (Kreuz- 
fuchs,’® Fig. ic). The discrepancy can read- 
ily be explained by the general lowering of 
all viscera in the upright position which is 
caused by gravitational pull. Roentgeno- 
grams in the supine position usually show 
the bifurcation at the level of die fourth or 
fifth thoracic vertebra. Engel has studied 
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the position of the bifurcation at different 
ages by means of roentgenograms (Fig. i, 
a and h). According to this author die bi- 
furcation is located at the following levels: 

During the first year — at the level of the third or 
fourth thoracic vertebra 

From the second to the sixth year— at the level of 
the fourth or fifth thoracic vertebra 

From the seventh to the twelfth year— at the level 
of the fifth or sixth thoracic vertebra. 

Thus die bifurcation of die trachea partici- 
pates in the descent of the viscera which is a 
general phenomenon that takes place dur- 
ing the life span of the individual, and 
which will be referred to also in connection 
with the heart and the inferior boundaries 
of die lungs. Anatomical texts frequendy 
speak of the bifurcation of the trachea as 
being fixed in position (Morris,-® Cunning- 
liam*^), yet — disregarding the contradiction 
— quote the roentgen studies by Macklin,-® 
which prove a respiratory shift in the loca- 
tion of the bifurcation. 

TOPOGRAPHIC ANATO.MY OF THE 
HE-A.RT 

The relationship of the roentgen sil- 
houette of the heart to the anterior thora- 
cic wall in the living has not been investi- 
gated sufficiently to serve as a foundation 
for our teaching of cardiac topography or 
as a clinical standard in physical diagnosis. 
Anatomical texts as well as treatises on 
physical diagnosis commonly base their 
presentation of this important subject on 
studies of cadavers. Thus, to give one ex- 
ample, Morris’-® discussion of the topo- 
graphic anatomy of the heart rests on 
LeWald’s roentgen studies “of a formalin 
preparation of the anterior thoracic wall 
with the heart, pericardium, and dia- 
phragm in situ.” But the roentgenogram of 
this preparation (Morris’ Fig. 488, loth 
edition) reveals die cadaveric state of the 
thorax and die diaphragm and can there- 
fore hardly be used as a standard for the 
living. For reasons previously discussed the 
surface projection of the heart of the ca- 
daver differs considerabl}* from the surface 
relationship of this organ in the living, par- 
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ticularly if we presuppose that the body is 
in the anatomical, i.e., upright position. 

Why then, we may ask ourselves, has 
not the roentgenographic study of the 
living in the upright position, which avoids 
all these pitfalls, been used as the main 


configuration. In addition, it is not clearly 
outlined on the roentgenogram since the 
important landmarks of sternum and costal 
cartilages are hardly visualized.' The upper 
and lower borders of the heart are not de- 
picted directly on the. roentgenogram but 



Fig. 1. The variable position of the tracheal bifurcation: a, in the newborn (after Engel”); ^ child, 
three years old (after Engel”); c, in the upright adult (after Kreuzfuchs”'); t/, in the adult cadaver (after 
Cunningham'). 


source of information on the topography of 
the heart? The answer lies in the difficul- 
ties of this undertaking. The anterior thor- 
acic wall, which serves as the plane of pro- 
jection, docs not represent a constant, but 
Is subject to numerous variations in its 


have to be drawn somewhat arbitrarily by 
connecting the right and left superior and 
inferior terminal points of the lateral con- 
tours. But the main difficulty is caused by 
the fact that, as a result of physiological 
alterations, the heart is subject to continu- 
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ous changes in its absolute and relative di- 
mensions and therefore also in its surface 
relationship. Furthermorej there are great 
normal variations in the size, shape and 
position of tite heart from individual to in- 
dividual as an expression of differences in 
body build, age, sex, weight, height, and 
muscular development.* 

FACTORS INFLUENCING CARDIAC 
CONFIGUR.A,TION 

A. Position of the Diaphragm 
Variation in the position of tlie dia- 
phragm is the greatest single factor re- 


tion, is accompanied by a descent of the 
heart. At the same time the heart under- 
goes a rotation around its longitudinal axis 
so that its apex is turned forward and 
medially. The right margin, being rela- 
tively fixed in its position by die attach- 
ments of the two venae cavae, takes part 
in these movements only to a lesser degree 
(Fig. 2). The reverse movement occurs in 
expiration. 

The influence of diaphragmatic position 
on cardiac dimensions can best be studied 
by comparing the roentgen silhouettes in 
the two extremes of diaphragmatic loca- 



sponsible for marked difterences in cardiac 
configuration and its surface projection. 
This is understandable if one realizes diat 
the heart is firmly attached to the central 
tendon of the diaphragm by means of the 
pericardium and that it must follow all di- 
aphragmatic excursions. Consequendy a 
lowering of the diaphragm, e.g., in inspira- 

* The following roentgen-ray physiological discussions arc 
based on the clinical experiences of the author and c.areful perusal 
of the literature, particularly of the monographs by Dietlcn,’" 
Roesler,” Groedel,’* Zdansky^ and Kurtz-*” 


tion. Diagram a of Figure 3 depicts a 
thorax with a markedly elevated dia- 
phragm. Its dome is approximately at the 
level of the posterior portion of the eighth 
rib. The heart appears short and wide, 
somewhat comparable to a “lying egg.” 
The waist of the heart, i.e., die constriction 
between the vascular and cardiac portions 
of the silhouette is quite pronounced, hence 
the flare below the waist is marked. Its 
transverse .diameter and particularly Ml 
are large. Ml being more than twice the 
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Fig. 3. The influence of diaphragmatic posi- 
tion on cardiac configuration (modified 
from Zdanskp’“}; a, transverse heart; dome 
of diaphragm at level of posterior portion of 
eighth rib; heart short and wide^ transverse 
diameter large, angle of inclination less than 
45 degrees, cardiothoracic ratio greater than 
50 per cent; I/, vertical heart; dome of dia- 
phragm at level of posterior portion of 
eleventh rib; heart long and narrow, trans- 
verse diameter small, angle of inclination 
greater than 45 degrees, cardiothoracic ratio 
below 50 per cent; c, oblique heart; inter- 
mediate type with intermediate values for 
transverse diqmeter, angle of inclination, 
and cardiothoracic ratio. 


length of ihfr.* Its longitudinal diameter L 

* Mr, the median right diameter, is the distance from the mid- 
line to the farthermost point of the right heart contour. Ml, the 
median left diameter, is the distance from the midline to the far- 
thermost point of the left heart contour. T, the transverse diame- 
ter of the heart, represents the sum of Mr and Ml and therefore 
the maximal distance between the right and left heart borders. 

the longitudinal diameter of the heart, is the distance from the 
iunction of the vascular and cardiac right arches to the outermost 
and lowest point of the cardiac apex. The angle of inclination is 
the angle formed by L and Ml. The cardiothoracic ratio repre- 
sents the ratio of the transverse diameter of the heart to the inner 
diameter of the chest. The frontal surface area is the cardiac area 
on the postcroantcrior roentgenogram after arbitrary completion 
of the upper and lower heart borders. 


approximates the horizontal which implies 
that the angle of inclination is small, less 
than 45 degrees, the cardiothoracic ratio is 
greater than 50 per cent, i.e., the trans- 
verse diameter of the heart is larger than 
half the width of the thorax. Its frontal sur- 
face area is relatively large. 

In contrast to this is the heart silhouette 
of diagram h of the same figure, which 
represents the other extreme. Here the di- 
aphragm is low with its dome approxi- 
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mately at the level of the posterior portion 
of the eleventli rib. The heart appears long 
and narrow and can be compared to a 
‘'standing egg.” Its waist is not well 
marked, vascular and cardiac portions of 
the silhouette fuse into each other more 
gradually. The transverse diameter is 
smaller, Ml is less than twice the length of 
Mi\ the longitudinal diameter L is more 
vertical, i.e., the angle of inclination is 
larger than 45 degrees, the cardiothoracic 
ratio is below 50 per cent, the frontal sur- 
face area is relatively small. 

The two diagrams n and h represent, of 
course, extremes in cardiac types resulting 
from maximal deviations in the position of 
the diaphragm. Intermediate types are 
readily visualized. Diagram c of the same 
figure depicts such a heart whose diame- 
ters, relation of Ml to d/r, angle of inclina- 
tion and cardiothoracic ratio fall between 
the measurements for the other t^vo types. 
The terms "transverse heart” for type a, 
“vertical heart” for t}pe and "oblique 
heart” for the intermediate type c are fre- 
quently used. 

For the purpose of this discussion on the 
vainfing surface relationship of the heart, 
it is not very relevant whether differences 
in cardiac dimensions in the frontal roent- 
genogram are the expression of differences 
in actual cardiac size; in other words, 
whether enlargement or decrease in size of 
cardiac diameters of the frontal silhouette 
necessarily prove cozTesponding changes in 
heart volume. The answer is negati\'e. As 
far as changes in individual diameters are 
concerned, it is of course readily seen that 
diminution in the transverse diameter may 
be compensated by lengthening of the 
longitudinal diameter. But even if plani- 
meti'ic determination of the frontal surface 
area demonstrates increase or decrease of 
the frontal silhouette, this does not neces- 
sarily indicate change in cardiac volume, 
since diminution of the frontal area may be 
balanced by a corresponding increase in 
cardiac depth, or vice versa. Thus to name 
one example, inspiratoyv reduction of tlie 
transverse diameter may be associated with 
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increase or decrease in size of the longitu- 
dinal diameter. In the latter case diminu- 
tion of frontal surface area is demonstrable. 
Yet this is no definite proof of reduction in 
cardiac volume for reasons just mentioned. 
Actually it has been demonstrated by 
volumetric determinations that inspiratory 
decrease in frontal surfiice area is consistent 
wi th increase, decrease or no change in 
cardiac volume. 

Rcspiratioii. We have seen that the heart 
follows the inspiratory descent and expira- 
tory rise of the diaphragm. In addition, the 
heart undergoes an inspirator}' forward 
rotation of its apex around the longitudinal 
axis of the organ and a reverse movement in 
expiration. The movements v'ar}' with the 
intensit}' and type of breathing. While 
changes in cardiac configuration are not 
very marked in quiet breathing, large 
respiratory excursions of the diaphragm 
lead to distinct changes in the frontal 
silhouette of the heart. Thus deep inspira- 
tion results in a more vertical heart figure, 
while maximal expiration brings about a 
transverse configuration (Fig. 4^7). 

Body Posture. When the bod}’’ changes 
from the vertical to tlie horizontal position, 
the heart ascends with the diaphragm and 
rotates around its own longitudinal axis so 
that the apex moves toward the left and 
posteriorly, assuming on the whole a more 
transverse shape (Fig. 4/;, solid lines — 
supine position, dotted lines — vertical posi- 
tion). In the sitting position the heart fre- 
quendy adopts an intermediate position, as 
shown in the same figure (Fig. 4^, dashes). 
These changes in cardiac position should be 
kept in mind in physical examination of the 
heart, where cardiac configuration may be 
studied in the standing, sitting, or recum- 
bent position, depending on the wellbeing of 
the patient and the preference of the 
examiner. 

Other Factors Jffectbig the Position of the 
Diaphragm. Respiration and changes in 
body posture are not the only physiological 
variants that affect the position of the 
diaphragm and consequendy the configura- 
tion of the heart. Others are the state of 
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filling of the viscera, large deposits of fat in matic position is accompanied by a more or 
the abdomen, pregnancy, sex, age, and less vertical heart with a smaller transverse 
thoracic build. In general, it can be said diameter, a larger angle of inclination 
that all factors that raise the level of the (larger than 45 degrees) and a cardio- 
diaphragm, let the heart approximate the thoracic ratio of less than 50 per cent, while 
transverse type a of Figure 3, while all fac- a high diaphragm is usually associated with 
tors that lower the diaphragm, tend to a transverse heart of larger transverse 
produce a cardiac configuration similar to diameter with a smaller angle of inclination 
type b. The extent of diaphragmatic rise or and a cardiothoracic ratio greater than 50 
descent determines also the degree of re- per cent, 
semblance to the illustrated examples. Thus 

a normally oblique heart may assume trans- Constitutional Type 

verse shape with maximal elevation of the We have seen so far that the heart may 



Fig. 4. (After Dieden.^®) a, changes in cardiac configuration during respiration. Solid lines indicate quiet 
breathing, dashes outline the heart and diaphragm in deep inspiration, dotted lines in expiration. changes 
in cardiac configuration with alterations in body posture. Solid lines indicate supine position, dashes outline 
heart and diaphragm in the sitting position, dotted lines in standing position. 


diaphragm due to overfilling of the in- 
testines (Fig. 5a). Or a heart which during 
the later months of pregnancy adopts a 
transverse configuration, will revert to its 
original oblique type during the puerperium 

(Fig. 5 ^)- . -,11 

The examples just mentioned have been 
chosen to illustrate the important concept 
of changing heart configuration as a result 
of variations in the position of the dia- 
phragm. Usually the variations are not as 
marked as the extremes of Figuty 3. In 
general, it can be said that low diaphrag- 


change its configuration depending on 
changes in the position of the diaphragm. 
But there exist also variations from in- 
dividual to individual which are the expres- 
sion of diflPerences in constitutional build. If 
we inspect a series of roentgenograms of 
normal subjects taken in the same respira- 
tory’ phase and in the same position of the 
object, e.g., during quiet respiration and in 
the upright position, we encounter all three 
cardiac types described above, although not 
wfith equal frequency. The most common 
type, particularly in well proportioned 
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adult males, is the oblique heart, but the the relationship between ti'ansverse diam- 
transverse and vertical hearts also occur eter of the heart and width of tire chest, 
frequently. A correlation can often be 

established betsveen body habitus, config- Sex 

uration of the thorax, and the type of heart. The heart of the newborn and the young 
Thus the tall, slender individual with the infant is globular in shape. Subdivision ol" 

long, narrow thorax is most likely to have a its contours into clearly outlined arches is 
vertical heart, while the hea\w-set, stocky not present, its waist is obliterated due to 
individual with a short and wide chest in all protrusion of the pulmonary arch, and the 
probability has a transverse cardiac sil- aortic knob is frequendy absent (Fig. 6^7). 



a b 


Fig. 5. Changes in the position of the diaphragm and in cardiac configuration; a, with variations in the filling 
of the intestines. Solid lines represent the position of heart and diaphragm before, and dotted lines after 
evacuation of distended intestines (after Kudisch'®). b, during and after pregnancy. Solid lines indicate 
position of heart and diaphragm during ninth month of pregnancy, dotted lines depict position nine days 
postpartum (after Dietlen^®). 

houette. Intermediate tjqies most fre- The heart is of the transverse t}q)e with a 
quendy display an oblique heart. While small angle of inclination. Its transverse 
this parallelism' can be attributed pardy to diameter is ^ rather large and the cardio- 
variations in diaphragmatic position — the thoracic ratio is higher than 50 per cent, 
diaphragm is commonly lower in the narrow The silhouette as a whole is short, its 
chest and higher in the broader thorax — it vascular component wide. The described 
also has its cause in variations in the shape confi^xration is explained by: (i) the high 
of the chest as seen in cross sections. Ap- position of the diaphragm, (c) the super- 
parently the heart adapts itself to the imposition of the thymus, (3) differences in 
dimensions of the thoracic cavity so that angulation of the longitudinal axis of the 
deep-chested individuals have a larger heart as compared with the heart of the 
depth diameter of the heart and flat-chested adult (Zdansky"). 

subjects a correspondingly flatter heart. The high position of the diaphragm m the 
But exceptions to tliis rule also occur. The infant is nor aal and is exaggerated by large 
use of tlie cardio thoracic ratio is based on gas filling of the stomach and tire intestine. 
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The relatively large size of the liver is 
also a contributing factor. The shadow of 
the thymus fuses with the cardiac silhou- 
ette and usually cannot be separated from 
the latter. Differences in thymic size and 
shape also explain the marked variations of 
the mediastinal shadow in early infancy. 
The longitudinal axis of the infant’s heart 
approximates the horizontal in the frontal 
plane — the angle of inclination is usually 


verse configuration and assumes more the 
shape of the adult heart. Correspondingly 
the cardiothoracic ratio decreases and the 
angle of inclination increases. All investiga- 
tors of the child’s heart note the great 
variability of all cardiac dimensions. Dur- 
ing periods of particularly accelerated body 
growth heart size may temporarily lag be- 
hind other body measurements. 

It would be expected that the descent of 



of transverse type with protruding and elongated aorta. 


not larger than 20 degrees — as well as in the 
sagittal plane, as demonstrated in profile 
view, so that the large thoracic vessels, in- 
stead of running vertically upward, take an 
almost horizontal course with posterior 
inclination. This leads to considerable 
foreshortening and widening of the cardio- 
vascular silhouette in the standard roent- 
genogram. Abnormal broadening of the 
vascular component of the shadow is often 
due to crying of the infant during exposure 
resulting in overfilling of the superior vena 
cava. Related to total body weight the 
heart of the newborn is larger than at any 
other age. 

As age increases, the diaphragm descends 
and the thorax flattens anteroposteriorly. 
Thus the heart loses its pronounced trans- 


the diaphragm in advanced age should be 
accompanied by a lengthening of the heart 
shadow and change to a more vertical con- 
figuration, but contrary to expectations we 
find the heart in old age usually represented 
by the transverse type. This can be pardy 
explained by rotation of the heart to adapt 
itself to elongation of the aorta (Fig, 6 ^)- 
But actual increase in cardiac size in old age 
is also a factor. 

The female heart approximates in general 
more the described infantile type. The waist 
of the heart may be obliterated. The 
silhouette frequency is of the transverse 
type with small angle of inclination and 
relatively large transverse diameter, partic- 
ularly its Ml component. The causes for 
these peculiarities lie in the high position of 
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the diaphragm and the shape of the female 
thorax wliich is short and deep. 

D. ir eight and Height 

There is a direct correlation between 
heart size and body weight; indeed, heart 
size parallels body weight more closely than 
it does any other single factor. Further in- 
vestigation reveals that more than any 
other body tissue the amount of skeletal 
musculature is the factor which is most 
closely related to tlie size of the heart. Thus, 
of two individuals of the same body weight, 
the one with the better developed skeletal 
musculature will usually have the larger 
heart. It also explains why obese persons 
commonly fall in their heart dimensions 
below the figures expected by their weight. 

Heart size can also be correlated to body 
height. Tables show that cardiac dimen- 
sions rise with increasing height, but this 
holds true only for the harmoniously built 
individual. Where length development is 
not in proportion to body width, no correla- 
tion bet^veen heart size and body height’ 
exists. Thus the tall slender subject reveals 
cardiac measurements smaller than are ex- 
pected from his height. In general, height 
does not parallel cardiac size as closely as 
weight. 

E. Cardiac Phase and Pulse Rate 

It is readily understood, yet often neg- 
lected in appraising cardiac size, that the 
heart is subjected to variations in size de- 
pending on the phase of the cardiac cycle, 
diastole leading to widening, systole to con- 
traction of the silhouette. Orthodiagraphy, 
in order to exclude this source of dimen- 
sional variations, customarily outlines all 
cardiovascular contours in the diastolic 
position, i.e., at their maximal distance 
from the midline. Thus a silhouette is 
reproduced which actually never exists at 
any moment of the cardiac cycle. 

Pulse rate is likewise of influence on heart 
size. Tachycardia, which causes shortening 
of the diastole and therefore a decrease in 
tile stroke volume, produces a diminution 
of cardiac size, and bradycardia for op- 


posite reasons, an increase in cardiac 
dimensions. But minor alterations in heart 
rate do not noticeably affect the size of the 
silhouette. 

SURFACE PROJECTION OF THE HEART 

The preceding discussion on the varia- 
bilit}’- of cardiac configuration in tlie normal 
furnishes convincing proof that the stand- 
ard figure on the surface projection of the 
heart, as given in anatomical texts, is of 
questionable value. It has been demon- 
strated that cardiac surface relationship is 
not a fixed and static entity, but is de- 
pendent on a series of variable factors, 
which liave to be defined in the individual 
case. If for didactic reasons a single 
schematic representation is desired, it cer- 
tainly should not depict the conditions in 
the cadaver, but in the living. Such a 
schematic figure can be obtained with 
sufficient accuracy only by means of roent- 
genograms. Variable factors within the 
same individual have to be reduced to their 
minimum by standardizing roentgeno- 
graphic procedure, with particular at- 
tention to respiratory, postural, and pulsa- 
tory changes in the size, shape, and position 
of the heart. Recognized statistical methods 
should be employed to insure correct evalu- 
ation of variadons between different in- 
dividuals. 

In view of the difficulties previously dis- 
cussed, sufficient roentgenographic studies 
on the topography of the heart are not 
available to present this subject in final 
form. But roentgenographic data recently 
collected by Mainland and Gordon-® give a 
chajice to compare the facts at hand witli 
those in the anatomical literature. From 
this evidence the assumption seems justified 
that the standard diagram of the projection 
of the heart on the anterior thoracic wall is 
incorrect in the living subject in the erect 
position. If the roentgenogram of the up- 
right subject is taken in the neutral respira- 
tory phase midway between inspiration and 
expiration, the following is the average 
position of the heart in the young male 
adult (Mainland and Gordon-®); 
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Corner Distance 

of Costal Level* from 

Heart Midline 

Upper left Lower part of third rib j cm. 

Upper right Upper part of fourth rib nearly 3 cm. 

Lower right Fifth intercostal space 4 cm. 

Lower left Lower part of sixth rib 7 cm. 


Particularly important is the location of the 
lower cardiac border. It crosses the mid- 


The lower border passes from the apex 
through the xiphisternal joint. 

The discrepancies of these two surface 
projections become most evident on dia- 
grams drawn from the specifications of 
these tables (Fig. 7). A comparison reveals 
that the heart of the erect living subject lies 
considerably more caudad than the cadaver 



a h 

Fig. 7. Surface projection of the heart: a, in the upright living subject (drawing after data from 

Mainland and Gordon®*), b, after Morris.®* 


Sternal line 5.5 cm. below the xiphisternal 
joint. 

The position of the heart as given in 
anatomical texts (Morris, 1933) is the fol- 
lowing: 


Corner 


Distance 

of 

Costal Level 

from 

Heart 


Midline 

Upper left 

I cm. below second chon- 
drosternal articulation 

3 cm. 

Upper right 

I cm. above third chon- 
drosterna! articulation 

3 cm. 

I^wer right 

Sixth costal cartilage 

2 cm. 

I.ower left 

Fifth intercostal space - 

7-5-8 cm. 


* The designation "costal level” refers to the part of the rib or 
intercostal space overlying the cardiac slnadow at the corner under 
investiaation. Where, a$in the c.ise of the cartilaginous portion of 
a rib or intercartilaginous part of an intercostal space, the rela- 
tionship cannot be read oiF directly from the roentgenogram due 
to thcinvisibility of the costal cartilage, the cwtal level wasiden- 
tified bv v.‘ire markers (personal communication trom Dr- Nfain- 
land). 


heart. Particularly striking is the contrast 
in the location of the lower border. This is 
determined by Mainland and Gordon from 
lateral roentgenograms and related to wire 
markers at the xiphisternal joint. After 
careful consideration the two authors find 
their result free from any bias.^ They like- 
wise call attention to the fact that the 
described location places the sternocostal 
surface of the heart in the erect subject 
almost as far below the xiphisternal joint as 
above it; in other words, a plane laid 
through the joint would nearly bisect the 
anterior surface of the heart. The main 
difficult}' in visualizing the low extent of the 
inferior cardiac border lies in the fact that, 
according to general concept, the dia- 

* In a recent publication (D. Mainland: Anatomy as a Basis 
for Medical and Dentol Practice, Paul B. Idocber, 1945I the au- 
thor concedes that the lower border of the heart in the midlinc 
should possibly be a centimeter higFicr, whicfi v.oiitd place it 
4.5 cm- below the xiphisternal joint. 
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phragm passes from its insertion on the 
xiphoid process backward and upward. This 
would of course preclude the heart from 
reaching a level more caudad than the 
xiphoid process^ at least in the midline. 
Since the roentgenograms definitely reveal 
the inlerior border of the cardiac silhouette 
below this landmark, the diaphragm must 
pass from the xiphoid process not backward 
and upward, but first backward and down- 
ward allowing for the caudal expansion of 
the heart which produces a distinct impres- 
sion on the liver. This is also the explana- 
tion which Mainland and Gordon offer for 
this surprising result. 

The discrepancy in the location of the 
lower right corner of tlie heart seems to be 
more one of definition than of actual 
topography. Anatomical texts apparendy 
place it at the termination of the inferior 
vena cava, while Mainland and Gordon 
locate it somewhat more laterally at the 
point of the cardiac silhouette where dia- 
phragm and right border of the heart meet. 
The former definition seems more accept- 
able. 

In view of the discrepancies between die 
topography of the heart in the upright, 
living individual and in the cadaver the 
question is indicated: How does the position 
of the heart in the recumbent living subject 
compare to its location in the cadaver? In 
the horizontal position the diaphragm is 
considerably higher, and the heart there- 
fore should approximate the cadaveric 
location. Again reference is made to in- 
vestigations by Mainland and Gordon who 
give the following surface projecdon of the 


heart in this state: 

Corner Distance 

of Costal Level from 

Heart Midline 

Upper left Upper part of third rib nearly 4 cm. 
Upper right Lower part of third rib 3 

Lower right Fifth rib 4 

Lower left Lower part of fifth in- 7.5 cm. 

tercostal space 


The lower border crosses the midline 3.5 
cm. below the xiphisternal joint. 

Leaving aside the differences in the loca- 
tion of the right lower corner which have 


been explained, we see that the surface 
projection of the living heart in recumbent 
subjects approximates tJie cadaveric posi- 
tion much closer than in the upright in- 
dividual, although it still is not situated as 
far craniad as textbooks describe it. 

Summarizing these observations on the 
location of the heart in the living, we notice 
that there are considerable differences 
between the conventional descriptions and 
the roentgen findings in the upright, living 
subject. Here the heart lies much lower 
than usually assumed. Particularly sur- 
prising is the location of the inferior cardiac 
border, which is given as crossing the mid- 
line on the average 5.5 cm.* below the 
xiphisternal joint. The heart of the recum- 
bent living subject approximates the ca- 
daveric position, but still does not lie as far 
craniad. The results of these interesting 
studies require confirmation on a series of 
individuals which is more representative 
of a cross section of the whole population 
than the authors’ young male student 
material, but it is anticipated that a revi- 
sion of our concept of cardiac topography is 
necessary. 

Although the position of the heart valves 
cannot be determined directly on the roent- 
genogram of the living, it can be deduced 
from the foregoing description that the 
standard anatomical diagram of the surface 
projection of the cardiac valves is not cor- 
rect for the upright individual. Further in- 
vestigations, particularly with tlie help of 
contrast filling of the heart chambers, are 
needed to put our concept of the location of 
these valves in the living on a more exact 
basis. 

topographic anatomy of 

LUNGS AND PLEURA 

The lungs and pleura are not as favorable 
an object for roentgenographic study of 
their topography in tlie living as the heart. 
Large portions of the lungs are invisible on 
the standard roentgenogram, since they are 
concealed by the homogeneous abdominal 
and mediastinal densities. As to the normal 

* 4.5 cm. according to a recent correction by Mainland (sec 
preceding footnote). 
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pleura, the contention is frequently made 
that it is entirely outside the realm of 
roentgenographic demonstrability. On 
closer scrutiny, conditions are not as un- 
favorable. The normal pleura can be 
visualized under propitious circumstances, 
i.e., if the rays strike the pleural surface 
tangentially to a sufficient extent and if 
there is adequate contrast between the 
pleural membrane and adjacent regions. 
This is exemplified by the visibility of the 
normal visceral pleura in pneumothorax 
where it is bounded by air-containing 
spaces on both sides. It is further illustrated 
by demonstration of the normal interlobar 
septum and of the interlobar fissure in ac- 
cessory lobes. While it is true that consider- 
able portions of the lungs are obscured by 
adjacent abdominal organs and the me- 
diastinal shadow, proper technique and 
favorable conditions in the subject not in- 
frequently reveal the posterior mediastinal 
and posterior inferior extent of lungs and 
pleura. It seems a worthwhile undertaking 
to compare these boundaries with those 
found in the cadaver.* 

Posterior Mediastinal Boundaries of 
Ltmgs and Pleura 

According to conventional anatomical 
teaching the posterior costal pleura is con- 
tinuous with the mediastinal pleura along a 
vertical line on the anterolateral aspect of 
the vertebral bodies. This line of pleural 
reflection extends from the first to the 
twelfth thoracic vertebra, where it becomes 
continuous with the diaphragmatic re- 
flection. The extent of the lungs in the 
posterior mediastinal region is supposed to 
coincide with the line of pleural reflection. 
The posteromedial margins of lungs and 
pleura define also the configuration of the 
posterior portion of the mediastinum. This 
is consequently regarded as a rather wide 
space in which the esophagus is in close 

* Other pulmonary and plcunil i>oundaries, e.g., the anterior 
mediastinal or anterior inferior, are excluded from this discussion, 
since they can be visualized on the roentgenogram only in rare 
instances. 


contact with the anterior surface of the 
spinal column. 

What are the roentgen findings relating 
to these boundaries of lung and pleura? A 
number of detailed roentgenographic 
studies on this subject are available 
(Pratje,®^ Danelius,®’^ Barsony and Wald,'* 
Stephani and Kirsch,®^ Maier,^ Lachman^*), 
but they have so far not been included in 
our teaching of this important chapter of 
topographic anatomy. The demonstration 
of these boundaries on the routine chest 
roentgenogram is rare; only on films taken 
with high roentgenographic penetration 
and preferably with a Potter-Bucky dia- 
phragm is it at all possible to identify the 
upper medial lung portions as a more 
translucent area superimposed on the 
shadow of the spinal column. The medial 
contour of this translucency describes a 
medially convex arc which arises in the 
apical field and continues downward in or 
close to the midline (Fig. 8). At the level of 
the fourth or fifth thoracic vertebra the 
lung margins of the two sides approximate 
each other leaving but a small interval be- 
tween them. In addition to the pulmonary 
translucency the corresponding pleural re- 
flections of the two sides may appear as 
thin lines visible within the tracheal trans- 
lucency (Fig. 8). 

In stereoroentgenographic studies in the 
living with barium filling of the esophagus, 
Pratje^^ demonstrated that the distance be- 
tween esophagus and spinal column at the 
level of the fourth and fifth thoracic 
vertebra amounts to 2-4 cm. This space is 
occupied by pleural recesses into which 
medial portions of the lungs extend. In 
roentgenographic investigations on the 
cadaver and in the living, Danelius^ con- 
firmed the presence of a retro-esophageal 
space which is occupied by lungs and 
pleura. This space deepens during inspira- 
tion and in the upright position, while it 
becomes more shallow during expiration 
and in the supine posture. The space is 
larger where the thoracic curvature is pro- 
nounced or where there is a distinct thoracic 
kyphosis, and it may be absent if this cur\’'e 
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is ill defined. Presence of lung and pleura 
in tliis retro-esophageal location is more 
common on the right side^ and the right 
mediastinal pleura frequently encroaches 
on the territory of the left pleura by cross- 
ing over the midline. 

In the light of these roentgenographic 
investigations, we must revise our concept 
of tlie upper mediastinal boundaries of lung 
and pleura. Very instructive is a compari- 
son of cross sections illustrating the two 
concepts. In Figure 9^, the lungs and 
pleural cavities according to conventional 
anatomical description are separated poste- 
riorly by a wide mediastinal space in which 
tlie esophagus is found directly in front of 
the spinal column. In contrast to this, the 
corrected diagram depicts the esophagus 
overlapped posteriorly by retro-esophageal 
portions of lung and pleura. 

In a recent anatomical study (Lach- 
man-^) attention has been called to the in- 
teresting fact that, while older continental 



Fig. S. Upper: Cross section through medi.^stinum at 
level of third thoracic vertebra. Lower: Diagram 
after roentgenogram depicting the lungs in the 
retro-esophageal pleur.al recesses superimposed on 
trachea and spinal column. Dotted lines indicate 
the anatomical substrate of pleural lines and of 
vascular contours in cross section. 




Fig. 9. Cross section through the posterior medias- 
tinum at level of fifth thoracic vertebra, a, diagram 
according to conventional anatomical teaching, 
diagram incorporating roentgen findings in the 
• upright living subject. Observe retro-esophageal 
pleural recess containing lung on right side in h. 

anatomists were familiar with this retro- 
esophageal recess, almost all our current 
English texts disregard it. Few data are 
available dealing with the frequency of the 
prevertebral cul-de-sac. Heiss,^“ who under- 
took careful anatomical investigations on 
the posterior pleural boundaries of tlie 
mediastinum by means of injection of 
solidifying material and following dissec- 
tion^ found the recess in 70 per cent of his 
cases. He further states that the rest of his 
cadavers showed irregular posterior pleural 
boundaries which almost never confirmed 
the conventional textbook descriptions. 
Stephan! and Kirsch^ observed roentgeno- 
araphic expansion of the right lung into tlie 
mediastinal region beyond the midline in 
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30 per cent of their cases. The recess is most 
often visualized in children and in subjects 
with marked dorsal curvature. The upright 
position and deep inspiration are required 



Fig. 10. "Upper: Cross section through posterior 
mediastinum at level of eighth thoracic vertebra. 
Lower: Diagram after roentgenogram depicting 
posterior portions of visceral and/or parietal 
pleura as lines accompanying the vertebral col- 
umn. Dotted lines indicate the anatomical sub- 
strate of pleural lines and of aortic shadow in cross 
section. (From Lachman.)-* (Reproduced by per- 
mission from Anal. Rec., 1941, 8j, 521-542.) 

to demonstrate the maximum medial ex- 
tent of the lungs. In the supine position and 
in expiration the lungs apparentlv recede 
from the pleural cul-de-sac. Insufficient 
data are available to demonstrate the pos- 


sible variability of pleuropulmonary topog- 
raphy with age and constitutional factors. 

Although older anatomists have called 
attention to the presence of a pronounced 
pleural recess in the lower posterior me- 
diastinum, it has not been possible to 
demonstrate it roentgenographically below 
the fifth thoracic vertebra; indeed a para- 
vertebral roentgenographic line has been 
described to the left, and more rarely to the 
right of the spinal column which is at- 
tributable to tangential projection of the 
paraspinal margins of the mediastinal 
pleura (Lachman,^’- Garland, Brailsford*^). 
The presence of these pleural lines to the 
sides of the spinal column seemingly pre- 
cludes the possibility of pleural cul-de-sacs 
extending to or over the midline. Yet this is 
not necessarily the case, since the appear- 
ance of pleural lines farther laterally cor- 
responding to the most posterior portions of 
the pleura does not rule out the presence of 
pleural recesses more anteriorly behind the 
esophagus, and therefore does not disprove 
the correctness of older anatomical observa- 
tions (Fig. 10) (Lachman). 

B. Posterior Inferior Boundaries of 
Lungs and Pleura 

The posterior inferior margins of the 
pleura are customarily described as hori- 
zontally or medially ascending lines which 
meet the spinal column at the level of the 
twelfth costovertebral articulation. Some 
texts locate the inferior extent of the pleura 
half a vertebra lower. The lower posterior 
boundaries of the lungs are given as one to 
two intercostal spaces higher than the 
pleural margins. This information is based 
on studies of fresh or preserved cadavers. 
In the former case, the diaphragm has 
reached its highest possible position and the 
lungs are in a state of total collapse, thus 
producing an entirely unnatural position of 
the pulmonar)’- margins. In the preserved 
cadaver the location of the lower lung 
boundaries is said to correspond approxi- 
mately to the neutral respirator}'' phase, 
i.e., a state of quiet breathing. In inspira- 
tion the lungs are supposed to extend to the 



VoL. 56, No, 4 


435 


The Dynamic Concept of Thoracic Topographv 


level of the spinous process of the eleventli 
thoracic vertebra, a finding which is based 
on percussion. This metliod, while entirely 
capable of demonstrating rouglily the 
respiratory excursions of the lung margins, 
is hardly exact enough to determine tlie 
lowest inspiratory extent of tlie tapering 
lung margins. Consequently there is no 
agreement as to whether the lungs com- 
pletely fill the costodiaphragmatic recesses 
in deepest inspiration. 

In addition to the respirator)’’ phase, the 
following factors influence the position of 
the inferior pleural and pulmonary bound- 
aries: age, constitutional factors, and 
posture. During the life span of the in- 
dividual the diaphragm, and with it the 
pleural sac and the lungs, is subject to a 
general descent. The quasi-normal em- 
physema of old age leads to an additional 
lowering of the inferior lung margins. 
Constitutional differences are likewise re- 
sponsible for variations. The thoracic 
^fiscera are low in the slender, asthenic in- 
dividual, while the diaphragm is high and 
the lungs are short in the h)-persthenic type. 
With change in posture there also occurs a 
change in the position of diaphragm and 
thoracic viscera. The inferior pleural and 
pulmonary margins are lower in the stand- 
ing than in the supine position. In the prone 
posture the diaphragm and tlie thoracic 
viscera are displaced upward by pressure 
from die abdominal viscera. 

Sufficient roentgenographic information 
on the inferior pleural and pulmonary mar- 
gins has been accumulated during the last 
ten years (Ottonello,-® Barsony and Kop- 
penstein,^ Peltason and Neimiann,^^ Korol,^' 
Lachman-^) to regard the boundaries given 
in die anatomical literature with reserr^a- 
tion, as far as the liinng individual is con- 
cerned. As a matter of fact, these margins 
are more commonly seen on the roentgeno- 
gram than the previously discussed me- 
diastinal boundaries. In our own material 
they were demonstrable in approximately 
15 per cent as an incidental finding in the 
study of die abdominal viscera. Conse- 
quendv they were usually visible with the 


subject in the prone position and with the 
roentgen rays traversing the body in dorso- 
ventral direction. In this projection we 
often find a line running horizontally or 
with medial ascent or upward concavity 
from the lateral thoracic wall toward the 
spinal column at any level from the upper 
margin of the twelfth thoracic vertebra to 
the lower margin of the second lumbar 
vertebra (Fig. ii and 12). Adjacent to the 
lateral contour of the spinal column die line 
takes an upward turn and can be traced in 
its verdcal course for several vertebrae. In 
combination with the cupola of the dia- 
phragm craniad to it the line circumscribes 
a translucent space of oval shape in which 
lung markings can be observed. The latter 
can be seen extending down close to the 
line under discussion, but never beyond it. 
On bronchograms the lowest extent of the 
bronchial filling also corresponds in form 
and position to the line (KoroP'). The 
anatomical substrate of this line is the 
posterior costodiaphragmatic reflection of 
the pleura, while the medial and upward 
extent of the line represents the lowest por- 
tion of the posterior mediastinal pleura. 
The oval space just described corresponds 
to diat part of the lower lobe of the lung 
which is located behind the dome of the 
diaphragm. 

The prone position and the inspiratory 
phase are especially favorable for visualiza- 
tion of the line and space, since the poste- 
rior portions of the lungs are then maxi- 
mally aerated and attain their greatest ex- 
pansion into the costodiaphragmatic sinus, 
thus producing conditions of optimal con- 
trast. Yet our own roentgenographic mate- 
rial which was taken in arrest of quiet 
breathing showed the pleural line and the 
adjacent pulmonary translucency in ap- 
proximately 15 per cent of all abdominal 
cases. 

The line under discussion is subject to 
wide variations in form and position. 
Fisures ii and 12 illustrate these variations 
in normal cases taken from our own mate- 
rial. Each of the lines in Figure 12 repre- 
sents one or more cases in which the pleural 
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Fig. n. Diagrams after roentgenograms of the right hypochondriac region. Observe the horizontal course of 
the pleural line in a, its medially ascending direction in f, and its upward concavity in h and d. The level of 
the line corresponds to the upper margin of the twelfth thoracic vertebra in a, and to the lower margin of 
the second lumbar v'ertebra in d. (From Lachman.*') (Reproduced by permission from Anat. Rec.y 194^} 
521-542.) 


line was clearly visible. Although the roent- 
genograms were all taken in the same 
respiratory phase and position, we notice a 


wide range in the location of the line. In 
only 6 out of 46 cases does the line corre- 
spond to the pleural margin given in 
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Cunningham (Fig. 12 , left side), and in tributed to them by anatomists. The fre- 
only 3 to the one given in Morris. Partic- quendy demonstrated upward concavity 
ularly interesting is the upward concavity of lower lung margins and pleura has not 
of the line which is rather common in our been mentioned. The great normal varia- 
material, but which has not been mentioned bility in the shape and position of this 
at all in anatomical descriptions. Roent- pleural reflection is likewise wordi noting, 
genographically the pleural line is more also its lowest possible extent in the neutral 
commonly found on the right side. If it is respiratory phase down to the level of the 
visible on both sides, then its course and second lumbar vertebra. It is probable that 



Fig. 12. Variations in the course of the pleural line according to roentgenograms in the prone position on the 
rieht; on the left the posterior inferior pleural reflection is drawn according to Cunningham." 


location are usually identical on the t\vo 
sides. 

The position of the line varies with the 
constitutional tt^pe of the individual, as- 
suming its greatest concavity and lowest 
level in the asthenic individual (Fig. ii^. 
In cases where we were able to demonstrate 
the line in the supine position, the location 
did not differ essentially from that observed 
in prone subjects. 

In comparing these roentgenographic 
findings with the descriptions in the ana- 
tomical literature we notice that the 
posterior inferior margins of the lungs and 
pleura of tlie prone and supine hiring sub- 
ject usually reach a lower level than is at- 


in deepest inspiration and in the anatomi- 
cal, i.e., upright position the lowermost site 
of this pleural reflection may be still farther 
caudad. The presence of the pulmonary 
translucency and of limg markings in die 
previously described oval space proves that 
in die prone subject the lungs penetrate 
farther into the pleural sinus even in 
expiration than is generally assumed. For 
practical purposes, e.g., in operations on 
the prone patient, the possibility of the low 
extent of lung and pleura must be kept in 
mind to avoid inadvertent opening of the 
pleural cavity with resulting collapse of the 
lung and the unnecessary exposure of the 
pleura to infection. 
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CONCLUSIONS 

The preceding examples chosen from 
different fields of thoracic anatomy have 
proved sufficiently that the topographic 
concepts of conventional anatomy do not 
cover adequately the wide range of the 
normal as revealed by roentgenographic 
exploration. These normal variations are 
the expression of alterations in the physio- 
logical state of the body or are due to differ- 
ences in the constitutional make-up of in- 
dividuals. The static and rigid surface 
anatomy of our present textbooks including 
those dealing with physical diagnosis should 
be replaced by a more flexible approach 
that takes account of this variability. The 
position of thoracic organs in the cadaver 
differs in many respects from that found in 
the living and cannot serve as a proper 
norm for clinical purposes. The study of 
the surface relationship of the thoracic 
viscera in the cadaver seems therefore of 
questionable value and should be replaced, 
wherever possible, by roentgenographic in- 
vestigation in the living. Roentgenographic 
study of the topography of the thoracic 
organs, although still in its beginning and 
laboring under many handicaps, has al- 
ready proved its value in the determination 
of the surface relationship of the trachea, 
the heart, and the posterior pleural and 
pulmonary boundaries. 

The shape of the posterior mediastinum 
in the upright individual deviates ap- 
parently from the customary accounts of 
its anatomy. The contents of the sub- 
divisions of the mediastinum in the erect 
subject do not coincide completely with 
those found in the supine cadaver. Thus 
the bifurcation of the trachea and the arch 
of the aorta may be located below the 
dividing line of the superior and inferior 
mediastinum instead of in the superior 
mediastinum where our textbooks place it. 

The concept of the upright posture as 
“the anatomical position” is not consistent 
with the topographical descriptions of our 
texts and therefore should not be retained 
at the present time. It might be rein- 
troduced after sufficient roentgenographic 


data on the shape and position of the 
viscera in , the upright living individual 
have been collected. For the time being, 
the concept of the anatomical position 
might profitably be discarded and posi- 
tional terms such as superior, inferior, 
anterior, and posterior could be replaced by 
designations such as cranial, caudal, ven- 
tral, and dorsal, that do not relate to any 
particular position of the body. If it seems 
impossible to abolish such time honored 
terms as superior vena cava and inferior 
lobe of the lung, attention should be called 
to the fact that these designations do not 
imply a vertical position of the body as far 
as conventional topographical descriptions 
are concerned. 

SUMMARY 

1. Since roentgen studies on the topo- 
graphic anatomy of the abdominal viscera 
in the living have proved that their position 
is extremely variable and that the con- 
ventional fixed relationships of the organs 
pertain only to the cadaver, similar in- 
vestigations on the thoracic viscera are 
indicated, but only few have been under- 
taken so far. 

2. According to anatomical teaching the 
bifurcation of the trachea is placed at the 
level of the intervertebral disc between the 
fourth and fifth thoracic vertebra. But 
roentgenography reveals that in the up- 
right adult subject it is usually considerably 
lower. The bifurcation is at its highest level 
during earliest infancy and then partici- 
pates in the general descent of the viscera 
which takes place during the life span of 
the individual. Contrary to anatomical 
teaching the bifurcation of the trachea is 
not fixed, but undergoes a respiratory shift. 

3. Many factors contribute to make the 
configuration of the heart extremely vari- 
able in the living- foremost among these is 
the position of the diaphragm which is in- 
fluenced by respiration, body posture, the 
state of filling of the abdominal viscera, fat 
content of the abdomen, etc. Other factors 
responsible for variations are the con- 
stitutional type of the individual, the age 
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and sexj weight and heigh t^ and the cardiac 
phase and pulse rate. 

4. In \new of the variability of cardiac 
configuration the introduction of a single 
scheme as the standard surface projection 
of the heart appears of quesdonable value. 
But if for didactic purposes a single sche- 
matic representation is desired, it should 
not be based on conditions in tlie cadaver, 
but on roentgen studies in tlie living, with 
particular attention to respiratory, postural 
and pulsatory changes in cardiac configura- 
tion. 

5. Mainland and Gordon"^ have col- 
lected sufficient data on tlie surface projec- 
tion of the heart in the living to compare it 
with conventional textbook descriptions. 
This comparison reveals considerable differ- 
ences. The heart in the erect living subject 
lies much lower than usually assumed. 
Particularly surprising is the location of the 
inferior cardiac border, which is given as 
crossing the midline 4.5 centimeters below 
die xiphisternal joint. The heart of the 
recumbent living subject approximates the 
cadaveric position, but stiU does not lie as 
far craniad as the latter. 

6. Results of roentgenographic studies on 
posterior mediastinal and posterior inferior 
boimdaries of lungs and pleura in the living 
are likewise not in complete agreement with 
conventional anatomical teaching. Accord- 
ing to die latter the lungs and pleural 
cavities are separated posteriorly by a 
wide mediasdnal space in which the 
esophagus is located direcdy in front of die 
spinal column. In contrast to this, roent- 
genograms occasionally depict the presence 
of a prevertebral space which is occupied by 
lung and pleura. The posterior inferior 
pleural reflection is characterized roent- 
genographically by a line running hori- 
zontally or with medial ascent or upward 
concaifity from the lateral thoracic wall 
toward the spinal column at any level 
from the twelfth dioracic to the second 
lumbar vertebra. A translucency craniad to 
it is produced by inferior lung portions 
located behind the dome of the diaphragm. 
Anatomical presentations usually place the 


inferior pulmonar}' and pleural boundaries 
higher and disregard the commonly found 
upward concavit}" of the pleural reflection. 

7. These examples from die field of 
mediastinal and pleuropulmonar}’^ anatomy 
prove sufficiently that the topographic con- 
cepts of conventional anatomy do not cover 
adequately the wide range of the normal as 
revealed by roentgenographic exploration. 
A more flexible approach is necessar)^ that 
takes account of this variability. The posi- 
tion of the thoracic organs in the cadaver 
cannot serve as a proper norm for clinical 
purposes. As far as topographical anatomy 
is concerned, studies on cadavers should be 
replaced, wherever possible, by roentgeno- 
graphic investigation in the living, which 
has already proved its value. 

8. The concept of the upright posture as 
“the anatomical position” is not consistent 
with the topographical descriptions of our 
texts and can hardly be retained at the 
present time. It might be reintroduced 
after sufficient roentgenographic data on 
the surface relationship in the upright living 
subject have been collected. Positional 
terms presupposing a definite posture could 
be replaced by designations that do not 
relate to any particular position of the 
body. 

University of Oklahoma 
School of Medicine 
Oklahoma City, Okla. 
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T)ORENCEPHALY is the occasional end 
point of many disease processes. 

Since the term porencephaly was first 
used, it has been variously defined. Per- 
haps the most widely accepted definition is 
that of LeCount and Semerak^^ who de- 
scribe “a defect communicating with the 
venti'icles or separated from them by a 
thin layer of brain tissue, and covered on 
the outside by the arachnoid.” Others^® be- 
lieve that, roentgenologically, any defect 
communicating with a ventricle and ap- 
pearing in the tissues may be considered a 
porencephaly. 

Porencephaly may be broadly classified 
as developmental or acquired in origin. 
The developmental defect may be the re- 
sult of gene abnormalities or injury of the 
germ plasm before fertilization.^® LeCount 
and Semerak” and Eisenstein and Taylor® 
believe congenital vascular defects may 
cause porencephaly. The acquired factors 
which may be etiological!}' significant are 
somewhat interrelated and may appear in 
intrauterine life,- at birth, in post-natal, 
and in later life.^® They may be classified 
as traumatic, vascular, and inflammatory. 
Jaffe® believes that trauma is the most 
important causative agent. He stresses the 
importance of the secondar}' circulatory 
disturbances iji the large veins due to back- 
ing up of blood in the venous sinuses. 
Vascular accidents such as hemorrhage, 
embolism and thrombosis ma}^ lead to 
porencephaly. This has been observed ex- 
perimentally® as well as clinically 
Globus® believes that endarteritis and 
tlu'ombosis are the predominant causative 
factors in porencephaly resulting from 
meningo-encephalitis. Penfield^® has ob- 
served constriction of large pial arteries 
capable of arresting blood floAV after con- 
vulsions in habitual epilepsy. He believes 
that focal atrophy and porencephaly may 


result from repeated episodes of localized 
vascular spasm. He further believes that 
convulsive episodes occurring in children 
with acute febrile illnesses ma}* be caused 
by cerebral thrombosis secondary to severe 
dehydration. Localized atrophy and poren- 
cephaK' ma}' then result. Inflammatory 
lesions such as tuberculosis," syphilis, 
and encephalitis have been described as 
underlying causes of porencephah'. The 
very multiplicit}' of possibilities in many 
instances makes it difficult to establish the 
underlying cause. The etiolog}' was not 
definitely determined in 17 of the 29 cases 
herein reported. Wilson,'-^ distinguishing 
the true or developmental porencephah' 
from the acquired, says the acquired t}'pe 
is cystic rather than era teri form, does not 
always lead to ventricular fenestration, 
may contain yellowish albuminous fluid 
and is not lined by smooth gyral formation, 
but by a membranous wall adherent to the 
white matter of the centrum semiovale. 
Jafte® believes that a porencephaly formed 
in the immature brain may be differenti- 
ated from that in the mature organ by the 
lack of mesenchymal proliferation in the 
wall of the cyst formed in immature tissue. 
Sixteen of our 29 cases were operated upon 
or autopsied and none of them fulfilled all 
of Wilson’s criteria for the developmental 
type or “true” porencephahL Five of the 
cases were apparently caused by intra- 
uterine or birth injuries, 3 b}'- trauma later 
in life, and 2 by encephalitis. 

Porencephaly is a condition which must 
be considered in the differential diagnosis 
of mass or contracting lesions involving 
the brain. Occasionally it is confused witli 
other cystic lesions clinically, roentgeno- 
logically and even microscopically. Since 
porencephaly is a benign condition, its rec- 
ognition is important in determining 
prognosis and tlierapy. De Sanctis and his 
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co-workers^ believe “the necessity for 
clinical diagnosis cannot be overempha- 
sized, for it leads to both confirmatory 
diagnostic procedures and treatment, the 
latter alleviating the condition entirely or 
in part.” 

Our series consists of 29 cases of poren- 
cephaly. All were studied by encephalogra- 


bility, sluggishness, and excitability. In 
studying the psychiatric aspects of poren- 
cephaly, Bernstein^ found poor social and 
sexual adjustment, sluggishness, feelings 
of inadequacy, deficient powers of gen- 
eralization, and inability to concentrate in 
most of his patients. He believed the only 
possible difference from the usual epilep- 



Fig. I, A and B. Conventional roentgenograms of a male patient, aged thirty with an extensive porencephaly 
of the right hemisphere causing thinning of the inner table of the vault and disappearance of the diploic 
space on the right side. These changes were thought to result from an atrophy produced by transmitted 
pulsation through the fluid in the porencephaly from the ventricular system with which it communicated. 
The under development of the right side likewise resulted from the porencephaly. 


phy or ventriculography and 16 were sub- 
jected to craniectomy. 

The average age of the patients was six- 
teen, the oldest being thirty-four years and 
the youngest nine months. The duration 
of symptoms varied from three months to 
lifetime (thirty years). Most patients (26) 
sought medical attention because of epi- 
leptic attacks, which usually had been pre- 
ceded for several years by other symptoms 
such as weakness of an extremity, strabis- 
mus, or mental retardation. Others com- 
plained of headache, poor memory, irrita- 


tics would be the inability to concentrate 
and the deficient powers of generalization. 
The psychiatric picture did not differ 
greatly from some syphilitic, encephalitic 
and neoplastic patients. 

Sixteen of the series had paresis or 
paralysis of one or two extremities and 2 
of these had facial paralysis as well. 

trophy or hypodevelopment of one-half 
of the body or the involved extremity was 
present in those who had had paralysis 
since early childhood. Occasionally anes- 
thesias were present. The importance of the 
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Fig. 2, B, C, D. Encephalogram of the same patient as shown in Fig..i, A and 5. These illustrations show a 
tremendous porencephaly with very little air in the ventricular systerh and subarachnoid pathways because 
of incomplete drainage of the cerebrospinal fluid. In (/f), the posteroanterior view, the falx is shifted to the 
right; in (J3), the anteroposterior view, the falx is displaced; in (C), the erect lateral view, the fluid level is 
seen readily and in (D), the horizontal lateral view, the extent of the porencephaly can be appreciated. 
In (2)) arrows are directed at what may be septa in the cyst. 

latter lias been stressed in clinical difFeren- It consists of failure of development of one- 
tiation from Little’s disease.^^ Papilledema half or part of one-half of the bodj^, ac- 
was present in 3 patients so that a tumor companied by motor neuron weakness, 
was suspected clinically. Four had homon- sensory disturbances, and Jacksonian fits, 
ymous hemianopsia and i bitemporal If the cyst is in a silent area, there may be 
hemianopsia. Peripheral constriction of the no symptoms^® and there are usually rela- 
visual fields was noted in i patient. Pat- tively few symptoms when one considers 
ten. Grant and Yaskin^® describe a “com- the size of the cysts which would often 
plete syndrome” which they believe is din- '..seem incompatible with life. One of our 
ically indicative of a porenceplialic c}'st. ■ cases, who had no paresis or paralysis and 
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Fig. 3, A and B. An encephalogram of a male patient, 
aged fourteen, illustrating a left parietal lobe 
porencephaly with thickening of the skull in the 
region of the cyst. In both views the cyst is incor- 
porated in or participated in formation of the 
shadow of what seems to be an enlarged left ven- 
tricle. 


complained only of convulsions and di- 
minution of vision, was found to have an 
extensive porencephaly involving the entire 
left hemisphere. Nevertheless, as would be 
expected, the symptoms are to a large ex- 
tent dependent upon the location of the 
lesion. Sixteen of this series were left sided, 
12 were on the right, and i was bilateral. 
Penfield and Erickson^^ believe the parietal 
and temporal regions to be the most com- 
mon site. According to Jaffe,® the‘parietal 
region is especially exposed to birth in- 
juries. We found the parietal region to be 
involved wholly or to some extent in 69 
per cent, the frontal lobes in 52 per cent, 
and the occipital lobes in 26 per cent. 
Three of the patients had more than one 
cyst. 

Conventional roentgenograms may be 
negative in porencephaly, but more often 
some degree of asymmetr}’- is evident. The 
most common finding is a change in the 


Fig. 4, A and B. Small porencephaly in a female child 
aged two years with extensive internal hydroceph- 
alus. 
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G. 5, B, C. {above and left) Craniosteno- 
sis in a one year old boy who has porenceph- 
aly. All of' the sutures are closed except some 
of those in the occiput and base, see {A) and 


Fig. 6, A and B. {below) Encephalogram m 
same case as Figure 5. In {A) the vault in 
the affected side is below the level of the 
other. One wonders whether this may ac- 
count for the apparent midline shift to the 
left which is so unusual in an atrophic le- 
sion. The absence of subarachnoid path- 
wavs is explained on the basis of arachnoid- 
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Fig. 7, yf, B, C, Calcification in a case of 
porencephaly in a male, aged twenty-two. 
The pattern of the calcification is very simi- 
lar to that seen in some gliomas. Compare 
with Figure 8. The volume of the skull on 
the affected side in (C) seems greater than 
on the other. This is unusual in our experi- 
ence and is difficult to explain in an atrophic 
lesion. 



Fig. 8. A male patient, aged forty-six years with 
calcification in an astrocytoma. Compare with 
calcification %vhich occurred in patient with 
porencephaly in Figure 


thickness of the skull on one side. This 
change is usually somewhat localized but 
may be generalized. Fifteen of this series 
had some degree of thinning on the side 
of the lesion (Fig. i and 2). The thinning 
consisted of a localized atrophy in i in- 
stance (Fig. 13). There was no demonstra- 
ble difference in 4 cases, but in 7 the bones 
were thicker on the homolateral side (Fig. 
3). This variation is readily explained in 
some instances yet in others where similar 
conditions seem to obtain such an explana- 
tion may not be satisfactory. For instance, 
in those cases with thinning, and in which 
the cy,st is usually in contact with the cal- 
varium and communicating with the ven- 
tricle, it is possible for the pulsating intra- 
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ventricular pressure to be transmitted to 
tlie vault through the fluid in the cyst 
vhich lies against the bone (Fig. i and 2). 
In cases like that shown in Figure 3, the 
vault is thicker on the affected side yet the 
air shadow is adjacent to the bone. Our 
explanation in this instance is that the 
atrophic and contracting manifestations of 
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pyrajnid, mastoid and frontal and ethinoid 
sinuses, any or all of which may be present 
on the side of the porencephaly. Similar ob- 
servations have been made by Davidoff 
and Dyke^ in chronic relapsing subdural 
hematoma. Thus, if the element of atro- 
ph}" predominates, there may be homolat- 
eral thickening of the bones but it does not 





Fig. 9, B, C. Encephalogram of an eleven 
year old girl with a left parietal lobe poren- 
cephaly which was not visualized immedi- 
ately after the introduction of air into the 
subarachnoid system (C). In the examina- 
tion Ovent)'-four hours after the original 
air injection, (5) and (C), a large collection 
of air is seen above the left ventricle. 


the process (porencephaly) are in pre- 
ponderance and have thereby stimulated 
overgrowth of bone. 

Porencephaly is a manifestation of atro- 
phy and it may be the underlying lesion 
in hemiatrophy or underde%'elopment. In 
such a case, the cranial vault on the af- 
fected side mav be smaller, and -there mav 
be a thickening or cornpensatory hypertrophy 
of the bones, elevation of the petrous ridge, 
and increased pneumatization of the petrous 


mean necessarily that other manifestations 
of hemiatrophy will be present. Slightly 
more than 50 per cent of the series had no 
variation in skull volume. The volume of 
the skull on the side of the lesion was defi- 
nitely less in 6 cases. A significandy greater 
volume was noted in only i case (Fig. 7)- 
Occasionally in patients vlth poren- 
cephaly one may find a co-existing hydro- 
cephalus or craniostenosis (Fig. 4, 5 and 6). 
If the pineal is calcified, it is more often 
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Fig. io, y/, B, C. Bilateral irontal Jobe poren- 
cephaly in a nine months old boy. In the 
immediate examinration {A) only the right 
porencephaly was well visualized. There is 
no filling of the subarachnoid pathways over 
the hemispheres (C) suggesting arachnoidi- 
tis, and the small shadow of the cerebellum 
is characteristic of cerebellar atrophy far- 
rows), At twenty-four hours, fB), the left 
porencephaly is also filled with air. Note the 
cavum septi peJJucidi seen in both examina- 
tions in (//) and (B) at a. 


but not always slightly displaced toward 
the side of the lesion because of the ac- 
companying cerebral atrophy. Further- 
more, there may also be calcification in the 
region of the porencephaly. This has not 
been previously reported but in i of our 
cases, there was a calcification not unlike 
that seen in gliomas (Fig. 7 and 8), 

A definite diagnosis of porencephaly can 
be made only by the use of encephalogra- 
phy or ventriculography and since the de- 
velopment of these two procedures, w'hat 
was thought to be a rare condition is found 
much more frequently. Encephalography 
also may demonstrate accompanying 


changes such as arachnoiditis (Fig. 6 and 
10), convolutional atrophy (Fig, 16), en- 
largement of the basal cisternae (Fig. ii), 
and anomalies such as cerebellar atrophy 
(Fig. 10). Pendergrass and Hodes’'* have 
demonstrated the value of the twenty-four 
hour examination in showing porencephaly 
not evident in the roentgenographic ex- 
amination immediately following the in- 
jection of the air into the lumbar subarach- 
noid space. An unsuspected porencephaly 
was discovered in i of our cases at twenty- 
four hours (Fig. 9), and an additional por- 
encephaly in the opposite cerebral hemi- 
sphere was demonstrated in another (Fig. 




Fig. II, A, B, C, D, E, F. {A) represents porencephaly in the left hemisphere in a nine months old boy. 
Only the left ventricle can be seen. In (5), examination tivent}--four hour after {A), the right ventricle 
contains air. When the ventricular system is incompletely drained, roentgenograms obtained in the hori- 
zontal position, supine (C) and prone (D) assist greatly in determining the extent of the {xjrcncephaly. 

In (£) and (F), the b.asal cistemae in the region of the sella seem laige. (£) v as obtained in die erect 
posture and (F) in the horizontal. The absence of subarachnoid cortical air may be due to arachnoiditis or 
to incomplete drainage of fluid. 
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Fig. 12, A, B, C, D. A ventriculo-encephalogram in a twenty months old female child illustrating a large 
porencephaly replacing the right hemisphere. The various positions employed to demonstrate the walls 
of the porencephaly are shown. 

(A) posteroanterior view; (B), anteroposterior; (C) right lateral, erect; (D) left lateral, erect. 


10). Furthermore, if only one ventricle has 
been visualized initially, the opposite one 
may be filled in the twenty- four hour ex- 
amination (Fig. ii). 

Ventriculography is preferred in the oc- 
casional case with increased intracranial 
pressure. Occasionally the needle employed 
to drain the ventricles may enter a non- 
communicating porencephaly which other- 
wise ma}" not be demonstrable by either 
encephalography or ventriculography. 

It is often difficult to demonstrate satis- 


factorily the true extent of the porenceph- 
aly, especially if there has been incomplete 
drainage of the cerebrospinal fluid prior to 
the injection of the air. Regardless of 
which air study is used, the examination 
should include the following positions as a 
minimum: (i) posteroanterior and antero- 
posterior views; (2) each lateral erect, 
stereo preferred; (3) each lateral in the prone 
position using a vertical beam; (4) a single 
lateral in the supine position (brow up) 
and a single lateral in the prone position 
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Fig. 12, E, F, G, H. (£) right lateral, horizontal; {F) left lateral, horizontal; (G) 
lateral horizontal, supine; {fF) lateral horizontal, prone. 


(brow down) using a horizontal beam. If 
drainage is of necessit}' incomplete, further 
views may be necessary to outline the 
entire wall of the porencephaly and to 
demonstrate undrained daughter cysts in 
the porencephaly (Fig. 12, These 

are usually made in tlie posteroanterior 
projection using a horizontal beam with 
the patient lying on either side. Another 
posteroanterior and lateral should be made 
with the patient's head hanging downward 
(inverted position) to outline the floor of 


the cyst (Fig. 12, A-K). 

Roentgenologically, there are sei'eral 
t}'pes of porencephaly. The terms “lobe,” 
“interlobe,” and “hemisphere” porenceph- 
aly may be used as an anatomical classifica- 
tion indicating location and size. The ma- 
jority of the porencephalies are either 
“lobe” (48 per cent) (Fig. 13, A-B), or 
“interlobe” (4I per cent) (Fig. I4, A-B), 
consisting of medium-sized and large cysts 
with smooth well demarcated walls. The 
exact location of the communication with 
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Fig. 12, /, y, 7 C. ( 7 ) posteroanterior, decubitus, 
lying on right side; (J) left lateral, head in in- 
verted position; (K) posteroanterior position, 
head inverted. 

In all illustrations. Figure 12, (/f) to {K) 
the shifting fluid level of the cerebrospinal 
fluid in the porencephaly is readily seen. Like- 
wise the contour of the walls of the cavity are 
portrayed. 



Fig, 13, A and B. Right occipital lobe porencephaly in a male aged nineteen years. In the localized 
area of bone atrophy is seen in the occipital bone, overlying the porencephaly. In {B) the porencephaly 
communicates with the posterior horn of the lateral ventricle at b. 
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die A’^entricle is often difficult to demon- mendous, smooth and regular in Oudine, 
strate and may not be seen but if suf- and largely limited by the calvarium. The 
ficient views are obtained one frecjuendy entire hemisphere is replaced by the cyst 
can demonstrate its site (Fig. 14). Rarely, (Fig. 2 and ii). Complete drainage of the 
one may see a cluster of “daughter” cysts cerebrospinal fluid is rarely obtained and 
on the wall of the large “modier” cyst, it may be difficult to demonstrate the lat- 
simulating the nubbin of a cysdc glioma, eral ventricle. As may be suspected this 
(Fig. 24). Occasionally a few rather large condition is occasionally difficult to dif- 
septa ma) be seen extending across die ferentiate from unilateral hydrocephalus, 
porencephaly (Fig. 2D). Only i case of “closed” porencephaly oc- 

There is a small group of lobe poren- curred in this series. In this type the cyst is 
cephaly in which the cyst is small, vety ir- separated from the ventricle by a thin 



Fig. 1 4, y/ and B. (/f) encephalogram of a Uventj'-four year old male with a left parietal lobe porencephaly. 
The falx and tentorium are displaced toward the air-fUled cj'St. The tentorium is outlined by the subdural 
air beneath it (arrows). (B) the communication of the porencephaly with the ventricle was demonstrated 
only in the lateral view and can be seen at a. 


regular in oudine, and may contain septa 
and diverticula or pseudopodia-like exten- 
sions (Fig. 6 and 15). Trauma is usually 
die suspected etiologic agent in this group. 
One of our patients (Fig. 16) had an un- 
usual bone lesion, overlying the brain 
lesion, which was believed to be traumatic 
in origin. More rarely one may encounter 
lobe porencephaly in hydrocephalus. The 
porencephaly is small, unilateral or bi- 
lateral, and has an unusually narrow com- 
munication with the lateral ventricle (Fig. 

4). 

Hemisphere porencephah'- is rather un- 
usual and had an incidence of only 7 per 
cent in this series. Here the cavity is tre- 


membrane and does not communicate with 
the subarachnoid space (Fig. 23). This type 
of lesion may, according to Penfield and 
Erickson,^' be caused by cerebral throm- 
bosis or embolism. They believe the cyst 
remains closed because the ependymal wall 
of the ventricle is more resistant to 
anoexmia than die adjacent cerebral tissue. 

Since porencephaly is an atrophic 
process, one would expect other manifesta- 
tions of cerebral atrophy. Two-thirds of the 
group had odier evidence of cortical or 
subcortical atrophy such as enlarged lat- 
eral ventricles or increase in the size of the 
subarachnoid pathways. The enlargement 
of the lateral ventricle may be localized or 
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geneial and is usually unilateral and homo- a diagnosis of arachnoiditis (Fig. 6). The 
lateral. Not infrequently, there is bilateral literature's'll gives one the impression that 
enlargement and rarely there is greater en- arachnoiditis is found only on the side of 
largeiuent of the lateral ventricle on the the porencephaly. We found diffuse bi- 
opposite side (Fig. 17). Arachnoiditis may lateral arachnoiditis, or at least an absence 


t 




Fig. 15, yf, B, C. A thirteen year old boy with 
an irregular type of porencephaly in the 
right frontoparietal region, accompanied 
by subcortical atrophy and localized en- 
largement of the posterior portion of the 
body of the right lateral ventricle. The size 
of the affected ventricle is shown best in 

(B) . The porencephaly is more clearly out- 
lined in the twenty-four hour examination, 

(C) . 


be an accessort* factor in the production of 
hydrocephalus in some of the cases. A 
localized arachnoiditis is usually found 
overlying the cyst, and occasionally there 
is a generalized loss of subarachnoid path- 
ways and obscuring of the basal cisternae. 
If one can be sure that complete or ade- 
quate drainage of the cerebrospinal fluid 
has been secured, one is justified in making 


of subarachnoid pathways, to be more com- 
mon that unilateral arachnoiditis. Not in- 
frequently there is evidence of arachnoiditis 
only over the opposite hemisphere. A slight 
shift of the ventricles is usually present (88 
per cent) and more often the shift is toward 
the porencephalic side because of the ac- 
companying atrophy. There may be little 
shift even in the presence of large cysts 
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(Fig. 19). Contrary to the usual concep- 
tion, there was displacement toward the 
opposite side in 10 instances. An adequate 
explanation is not always possible, but such 
a condition may be produced by the pres- 
sure of the cyst or greater atrophy of the 


only if a portion of tlie injected air is sub- 
dural and beneath the tentorium (Fig. 14). 
Otlier associated findings may include 
cerebellar atrophy (Figcio) and abnormali- 
ties of the septum pellucidum. Perforation 
of the septum pellucidum was found twice 



Fig. 16, J, B, C, D. An irregular right frontal lobe porencephaly in a twenty year old man. In (y/) and (fi) 
an unusual osteolytic process can. be seen in the right frontal region. In (C) and (D) the porencephal} is in 
the frontal region. There is some midline shift of the falx toward the affected side. 


opposite hemisphere (Fig. 3 and 18). In i 
patient there was bulging of the skull and 
displacement of the falx to tlie opposite 
side by the porencephaly and possible dis- 
placement of the tliird ventricle to the 
homolateral side (Fig. 18). The atrophy 
may be of such an extent that the ten- 
torium is displaced upward. This is seen 


and ca^mm septi pellucidi twice (Fig. 10). 
LeCount and Semerak“ found tlie corpus 
callosum to be absent in i of their cases. 

In many cases the diagnosis of poren- 
cephaly is not as simple as one would sus- 
pect. Eitlier porencephaly or focal atrophy 
or both may follow localized contusion or 
laceration of tlie brain. According to Foer- 
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Fig. 17, A and B. Left frontal lobe porencephaly in a thirty-four year old male with no history of trauma. 

The right lateral ventricle is slightly larger than the left, seen best in {A). 

ster and Penfield" the patient may not de- tween this and porencephaly (Fig. 17 and 
velop symptoms for as long as fourteen 0.2.). As in i of our cases (Fig. 17), the ab- 
years after the injur}^ With the develop- senceofahistory of trauma may be of some 
ment of focal atrophy the adjacent ven- aid in this differentiation. Porencephaly 
tricular wall tends to migrate out toward may be difficult to differentiate from non- 
the area. If a cyst has formed there is less traumatic subcortical atrophy with dila- 
migration.^^ When the ventricular “di- tation of a portion of the lateral ventricle 
verticuium” has migrated to the meninges (Fig. 20). The variable posterior horn of a 
and has enlarged, it becomes exceedingly large ventricle must not be confused with 
difficult to draw aline of differentiation be- porencephaly (Fig. 21). It may also be ac- 



I-jG. 18 A and B. A girl, .aged fourteen, with a right frontal porenceph.aly. In (//) the vault on the right 
side is hiEhcr than the left, the falx is displaced to the left at a superiorly. The third ventricle, is in the 
midline or tilts slightly to the right. In (B) the large circular porencephaly is seen to good advant.ige. 
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companied by a marked localized cortical 
atrophy with patchy arachnoiditis (Fig. 
15)5 and the enlarged cortical patliways 
themsely^es may in some areas simulate 
porencephaly. Reavis and Kilby^® believe 
an air-filled subdural hematoma cyst may 
be confused with porencephaly. This has 
not occurred in our experience. 

The differentiation of hemisphere poren- 
cephaly (Fig. 2 , II and 12) from extensive 
unilateral hydrocephalus in which the ven- 
tricle has been incompletely drained may 
be most difficult. Conventional roentgeno- 
grams in tlie hydrocephalic qhild are more 
likely to show enlargement or bulging of the 
skull. Sufficient drainage of the cerebro- 
spinal fluid must be obtained to demon- 
strate the characteristic ventricular contour 
in unilateral hydrocephalus (Fig. 12). In 
most instances filling of tlie ventricle as 
well as the porencephaly is discernible 
in die posteroanterior and anteroposterior 
projections. The twenti^-four hour exam- 
ination may reveal a previously unfilled 
ventricle. If the ventricle is not demon- 
strable the porencephaly may be suf- 
ficiendy filled to reveal its extent and rule 
out the possibility of its being only an en- 
larged ventricle. 

Malignant gliomas are the most impor- 
tant lesions to be differentiated from poren- 
cephaly. Calcification in the wall of the cyst 
may simulate that seen in malignant gli- 
omas or tuberculomas (Fig. 7 and 8). Oc- 
casionally the gliosis in the wall of the por- 
encephaly may be confused microscopically 
with timior tissue. 

CASE REPORTS 

Case i. A nineteen year old boy was admitted 
on July 24, 1934, complaining of conwilsions 
for seven years. He had had a right hemiparesis 
since infancy. In 1927 an exploratory craniot- 
omy was performed revealing a very extensive 
subarachnoid cystic accumulation just behind 
the left rolandic fissure. Strips of celloidin tissue 
were placed beneath the arachnoid to provide 
drainage of the subarachnoid space. He was 
subsequendy followed in the clinic, showing lit- 
de improvement. On readmission in 1932, an 
encephalogram was done, revealing cortical 



Fig. 19. Encephalogram of a twenty-two year old 
woman with a large left interlobe parieto-occipital 
porencephaly showing little if any displacement 
of the midline structures. 

atrophy or scar formation in the left parietal re- 
gion. The left lateral ventricle was larger and 
extended laterally further than the right (Fig. 
22). Following this his convulsions continued, 
becoming slightly more severe prior to read- 
mission. Another encephalogram followingread- 
mission on July 10, 1934, revealed enlargement 
of the localized area of dilatation of the left 
lateral ventricle. On August 10, 1934, the 
craniotomy site was again exposed. The dura 
wms thickened and there were many adhesions, 
some vascular, betw'een the dura and cortex 
Scar tissue ran dowm along the sylvian fissure 
and the ventricle came to the surface in the mid- 
dle of the supramarginal gyrus. The scar along 
the sylvian fissure and the thickened w^all of the 
porencephaly w^ere dissected free, excessive 
vascularity being noted. Three days postop- 
eratively he became stuporous and died. 

Microscopic Report of Specimen: “The tumor 
is very cellular and very fibrillar. The cells run 
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Fio. 20, A and Ti. A sixteen year old girl with an air-filled cavity in the right parieto-occipital region. The 
appearance could be that of a subcortical atrophy with localized dilatation of the posterior portion of the 
lateral ventricle, or it could be a porencephaly which has been incompletely visualized. 


in many different directions in streams which 
penetrate here and there. There are many ves- 
sels. Fibrous stroma is scanty. There are large 
numbers of long, wavy, hard fibrils which run 
in parallel bands and which are particularly 
dense around the blood vessels. The cells have 
ovml vesicular nuclei. There are no mitoses. 
Diagnosis: Astrocytoma.” 




Fig. 21. A partially filled posterior horn of the lateral 
ventricle which does not represent porencephaly. 
The posterior horn air shadow frequently does not 
communicate with the air shadow of the body of 
the ventricle. This we believe is due to incomplete 
drain.age of the cerebrospinal fluid. 


Comment. This case was clinically and 
roentgenologically undoubtedly a trau- 
matic lobar porencephaly. The slide and 
history were recently presented to Dr. 
Bernard J. Alpers, Professor of Neurology, 
Jefferson Medical College. His report was 
as follows: “If I did not have the history 
and were asked to make a diagnosis on the 
basis of the specimen alone, I should be 
forced to call it an astrocytoma. In view of 
the his tor)'-, however, lam forced to regard 
it as a severe degree of gliosis. It serves as 
an example of the difficulty that may exist 
in making a clear cut distinction between 
gliosis and tumor, and in this instance the 
glial overgrowth is so great that it has the 
typical appearance of an astrocytoma.” 

Strom-01sen^° and Jaffe^ and others have 
described exaggerated gliosis and mem- 
branes of fibrillar glia separating the cysts 
from the white matter. The wall of the c}^st 
itself may consist of an outer connective 
tissue layer and an inner layer of fibrillar}^ 
glia which in places swell up into cellular 
plaques, containing may dark brown and 
yellowish brown pigment granules (Jaffe).® 
It is readily understandable that in in- 
stances such as this tlie microscopic ap- 
pearance may he most confusing and must 


VoL. 56, No. 4 


Porencephaly 


459 



Fig. 22, A, B, C, D. Case 1. Encephalogram of a seventeen year old boy witli a postoperative ventricular 
diverticulum in the left parieto-occipital region, (A) and ( 5 ). The walls of the process continued to mi- 
grate to the periphery until it became a porencephaly tivo years later, (C) and (D). 


be interpreted in tlie light of the clinical 
findings. This case (Fig. 22) also serves to 
illustrate the development of a poren- 
cephaly following possible birth injury and 
the trauma of a craniotomy. The appear- 
ance is not unlike “the migrating ventricle” 
following penetrating wounds.^' 

Case ii. A twenty-eight year old white female 
was admitted to the Neurosurgical Service com- 
plaining of weakness in the left leg for one and 
one-half years. Weakness of the left arm began 
eight months before admission. Right facial 
numbness and w’eakness had been present for 
three months. Physical examination revealed a 


hjT^eresthesia of the right face and scalp, left 
hemiparesis with hj’peractive reflexes, left Ba- 
binski sign, and bilateral papilledema OD = 5 
diopters, OS =4 diopters. Plain roentgenograms 
of the skull revealed a slight increase in the 
prominence of the digital markings and erosion 
of the dorsum sella. A preoperative ventriculo- 
gram revealed a mass lesion in the right fronto- 
parietal region, causing marked ventricular dis- 
tortion and displacement of the midline struc- 
tures and ventricle to the left (Fig. 23). 

On the second day of admission a right 
frontotemporal parietal craniotomy was per- 
formed. The dura showed no abnormalities, but 
yellowish discoloration involved the upper post 



460 


Eugene P. Pendergrass and Charles R. Perryman 


October, 1946 




Fig. 23, A and B. Case 11. A right frontoparietal "closed” porencephaly in a woman aged twenty-nine, causing 
marked ventricular shift and distortion. The appearance cannot be differentiated from that of other mass 
lesions. Note the thinning of the dorsum sellae. 


central gyrus and motor cortex. Clear fluid was 
aspirated from this region. A transcortical in- 
cision exposed a large cyst about 3 inches in 
diameter, bordered by the falx medially. The 
wall was soft and slightly yellowish. At no point 
was there a nubbin of tumor. A communication 
with the ventricle could not be demonstrated. 
It seemed that the lesion in all probability was 
a porencephalic cyst. Five small pieces of tissue 


were removed from the wall of the cyst. 

Microscopic Report of Specimen: "The tissue 
represents the covering layer of a cortical cyst. 
It contains a number of nerve cells, irregularly 
distributed, and fairly large glia nuclei without 
glia fibre formation. Diagnosis: Porencephalic 
cyst.” 

Comment. Various authors'*’^®’^'* have 



Fig. 24, A and B. Case iii. Porencephaly in the left frontal region of a thirty-one year old male. In {A) there 
is a soft tissue shadow occupying the anterolateral aspect of the air filled porencephaly that looks very 
much like a nubbin of a glioma (see Fig. 27). The falx is displaced to the right at a. In (/i), the daughter 
cyst can lie seen in the lateral view. 
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Fig* 25, y/ and B. Same case as Figure 24. In (y/), one can see the appearance before operation on the cyst. 
In {B) the roof of the cyst has been removed showing the extent of the Jesion. 


Stated that porencephaly may be differen- 
tiated from gliomatous cysts by tlie lack of 
atrophy, encroachment on, ratlier than 
dilatation of the ventricle, and the dis- 
placement of the ventricles to the opposite 
side. Reayds and Kilby^® further state that 
gliomatous cysts generally do not com- 
mimicate with the ventricle. It is readily 
apparent that tliis case of closed poren- 
cephaly embodies all the characteristics of 
a mass lesion and cannot clinicallv or roent- 


genologically be differentiated from other 
mass lesions such as a brain tumor. 

Case hi. A thirty-one year old white male 
was admitted complaining of frontal headaches 
of increasing severity for six months. He had 
vomited on five occasions without nausea. For- 
getfulness and trance-like states subsequently 
were noted, and for three weeks there had been 
blurring of vision in the left eye. Examination 
revealed a decrease in the sense of smell on the 
left, bilateral papilledema, 4 diopters, slight 
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weakness of the right extremities, with hyper- 
activity of the reflexes greater on the right. 
Plain roentgenograms of the skull revealed a 
calcified pineal body displaced to the right, 
downward, and backward. A preoperative ven- 
triculogram revealed what was believed to be a 
large cystic glioma in the left frontal region. In 
the anterolateral portion of the air-filled cyst, a 
soft tissue mass with a rather smooth border 
was noted. The lateral and third ventricles were 
displaced to the right (Fig. 24 and 25). 

A left frontoparietal craniotomy revealed the 
frontal dura to be discolored and hemorrhagic 
in appearance. Upon exposure of the cortex, a 
cyst was revealed in the anterior half of the 
frontal lobe. Several small cysts filled with fluid 
were noted in the large air-filled cyst which 
communicated with the ventricle. The cap of 
the cyst and the smaller cysts were removed 
and the communication with the ventricle was 
enlarged. Part of the cyst wall was removed for 
pathological study. No tumor tissue was seen 
at any point along the entire wall of the cyst. 

Pathological Report of Specimen. “The speci- 
men consists of four pieces of brain tissue 
covered with arachnoid on the surface and a 
smooth, slightly brownish layer through which 
fine blood vessels run on the inside. The thick- 
ness of the brain substance is 2 to 4 mm. The 
impression is that this is a cyst formation con- 
taining about 3 cc. of slightly bloody fluid. The 
brown surface of the cyst wall suggests the 
deposit of blood pigment,” 

Microscopic Description. “This is a piece of 
white matter covered with spendyma. The sub- 
spendymal layer is unusually thick. Hemo- 
siderin is deposited here. The tissue cowards the 
cortex contains nerve cells; however, without 
any definite architecture. Diagnosis: Poren- 
cephalic cyst.” 

Comment. Love and GrofP^ have re- 
ported a case of porencephaly with papille- 
dema markedly improved by operation. It 
is generally believed, however, that the 
increased intracranial pressure with pa- 
pilledema and erosion of the dorsum sellae 
noted in Cases n and iii is not encoun- 
tered in porencephaly. This case illustrates 
the difficulty one may experience in dif- 
ferentiating a communicating lobar poren- 
cephaly with mural cysts (Fig. 24) from a 
cystic glioma with a mural nubbin (Fig. 
27). 



Fig. 27. Cystic glioma in the right parieto-occipital 
region of a sixteen year old girl. The nubbin of the 
glioma in this instance is similar in appearance to 
that produced by a daughter cyst in the poren- 
cephaly (Fig. 24, E). 

SUMMARY 

We have reviewed a series of 29 cases of 
porencephaly. The etiologic factors, the 
symptomatology, and the location of the 
various lesions have been briefly discussed. 

Unilateral change in the thickness of the 
skull was the most common observation in 
the conventional roentgenograms of pa- 
tients with porencephaly. Generalized or 
localized thinning was most frequently 
present, and unilateral thickening of the 
vault was less often demonstrable. Asym- 
metty of the vault was also occasionally ob- 
served. Calcification similar to that in 
malignant gliomas was found in one in- 
stance. 

Encephalography or ventriculography is 
necessary to establish the diagnosis of 
porencephaly. 

The various types of porencephaly have 
been described and classified as “lobe,” 
“interlobe,” and “hemisphere.” 

Cortical or subcortical atrophy, enlarge- 
ment of the ventricles, and arachnoiditis 
were found in association with poren- 
cephaly and may be contralateral, homo- 
lateral, or bilateral, and localized or gen- 
eralized. There was usually a slight shift 
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of the ventricles and midline structures 
more often to tlie same side but frequently 
to the opposite and occasionally quite 
marked. 

Porencephaly must always be consid- 
ered in the differential diagnosis of mass, 
cystic and contracting lesions involving 
the brain. Cases were presented which 
clinically and roentgenologically could not 
be distinguished from mass lesions. 

34C0 Spruce St. 

Philadelphi.! 4, Pa. 
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NEUMATOSIS is defined as the pres- 
ence of gas in an abnormal location in 
the body. When gas gathers into cyst-like 
accumulations within the wall of the in- 
testine, the condition is known as “pneu- 
matosis cystoides intestinalis.” The diffuse 
spread of the gas into the intestinal tissues 
is labeled as “intestinal emphysema.” 
These entities have been reported in the 
literature under such descriptive titles as 
“gas cysts of the intestine,” “emphysema 
intestinorum,” “diffuse emphysema of the 
intestinal wall,” “multiple cysts of the in- 
testine,” and “emphysema of the cecum.” 

HISTORY 

In 1876, Bang^ published the initial 
description of pneumatosis intestinalls. In 
the most recent review of the subject. Jack- 
son,^ in 1940, accumulated all the pur- 
ported cases available in the literature and 
added a case of his own, bringing the total 
to 172. Of these, 12 occurred in children and 
160 in adults. The subject has been rarely 
reported in the American literature. 

ETIOLOGY 

Three major hypotheses have been pro- 
pounded to explain the mechanism of the 
production of pneumatosis intestinalis. 

(1) Neoplastic. This theory assumes the 
existence of a specific type of cell capable of 
secreting gas. The lack of satisfactory 
histopathological substantiation obviates 
acceptance of this presumption. 

(2) Bacterial. This postulate presumes 
that bacterial action produces the gas in 
the interstitial tissues of the bowel wall. 
The majorit}' of bacteriological studies in 
the reported cases failed to reveal the 


presence of bacteria. The clinical picture of 
the cases reported was unlike that which 
would be expected with a gas-forming in- 
fection. Furthermore, chemical analysis of 
the gas collected from the cyst-like areas 
has demonstrated the presence of oxygen, a 
finding which is not associated with bac- 
terial lesions. 

(3) Mechanical. This hypothesis pre- 
supposes a break in the integrity of the 
mucosa due either to over-distention of the 
intestine by gas or localized infection of the 
mucous membrane. With an increase in 
intraluminal pressure (i.e. hyperperistalsis 
or obstruction) gas is forced through the 
mucosal defect into the intestinal wall and 
tends to accumulate beneath the serosa. 
When the dissecttng gas reaches the retro- 
peritoneal region, it may spread rapidly 
over extensive areas, the extent and direc- 
tion of spread being governed by the 
peritoneal planes and attachments. It 
should be emphasized that the gas is never 
intraperitoneal or “free” unless a break in 
the peritoneum itself occurs. 

This hypothesis has the strongest evi- 
dence in its support. The majority of the 
reported cases are found in association with 
ulcerative diseases of the gastrointestinal 
tract, which present concomitant elements 
of obstruction and hyperperistalsis, Nitch 
and Shattock,® in analyzing 85 cases, re- 
ported that approximately 55 per cent oc- 
curred in patients with peptic ulcer and 
that 83 per cent were associated with vary- 
ing degrees of intestinal obstruction. 

CLINICAL FINDINGS 

The clinical findings In cases of pneu- 
matosis intestinalis var^’' with the extent 
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and location of the gas. By itself tills entity 
may be asymptomatic. Hoivever, as the gas 
accumulates, it may produce invagination 
of the mucosal and muscular coats of the 
bowel wall. ^\itli progressive accumulation 
of the gas, sufficient reduction of the lumen 
may occur to produce partial or even com- 
plete obstruction. 

The major portion of the symptomatol- 
ogy is due to the complications attending 
pneumatosis. The primary pathology such 
as ulcer with stenosis or rupture, gastritis, 
etc., often overshadows the symptoms due 
to the pneumatosis so that it is not recog- 
nized. Physical examination may reveal a 
distended loop of bowel which simulates a 
tumor. The “tumor” is tender, has a spongy 
feel and is freely movable. It varies in size 
and consistency from day to day. Crepita- 
tion may be noted. 

The variegated findings have led to such 
diagnoses as appendicitis, appendiceal ab- 
scess, malignancy and acute or chronic ob- 
struction. 

PATHOLOGY 

The gross pathology is dependent upon 
the site and degree of tlie gaseous infiltra- 
tion. The majorit}’" of cases have been 
localized to the ileocecal region. When as- 
sociated with pyloric stenosis, the jejunum, 
omentum, and gastrohepatic ligament have 
been involved. The extent of the pathology 
varies from minimal accumulations of gas 
which are localized into discrete cyst-like 
formations to the extreme stage manifested 
by a sausage-like enlargement of the in- 
testine due to diffuse emphysema. The 
cysts may grossly resemble hydatid cysts, 
but upon puncture, gas rather than fluid 
escapes. Characteristically, pressure upon 
the individual loculations of gas causes 
them to change their shape and position. 

Microscopically, the blebs have no con- 
tent other than gas except for occasional 
instances where they have been reported 
as containing small amounts of serum-like 
material. The cysts may show no obvious 
epithelial or endothelial lining but at times 
give the impression of being lined with 
serosa-like cells. They may resemble lymph 


spaces and this finding has been the basis 
for the theory that the gas is disseminated 
from the bowel lumen along the hmiphatic 
channels. Varying degrees of inflammatory 
changes in the vicinity of the gas may be 
found. Hemorrhage, edema, granulocyte 
infiltration and giant cells have been re- 
ported but no characteristic pathological 
picture has been established. A distinction 
has been drawn as to the location of the gas 
spaces in children as compared to adults. In 
children, tJie gas is found predominantly in 
the mucosa and submucosa while in adults 
the gas accumulates in the subserosal plane. 

ROENTGENOLOGIC DIAGNOSIS 

xAlthough the roentgenologic features of 
pneumatosis intestinalis has been noted in 
the European literature, no complete 
description has been given in the American 
reports. Lindsay, Rice and Selinger^ stated, 
“Postmortem examination and operative 
intervention have been necessary for the 
recognition of this lesion; the diagnosis has 
never been made prior to one or the other 
of these two procedures.” Pneumatosis in- 
testinalis is undoubtedly fairly common but 
is overlooked due to the focusing of the 
physician’s attention upon the basic pathol- 
ogy. 

The roentgen findings consist primarily 
of the presence of translucent areas (gas) 
lying within the contour of the normal 
bowel. When a contrast medium such as 
barium is used, there is an inability to com- 
pletely fill out the lumen of the bowel, 
giHng the impression of filling defects. 
These, however, are inconstant and have a 
decreased density rather than an increased 
density such as is seen with tumor. The 
areas of decreased density lie between the 
contrast medium and the outer limits of the 
intestinal wall. They represent the ac- 
cumulations of gas beneath the serosa 
which, forcing the mucous membrane and 
muscularis inward, produce the filling de- 
fects. The presence of inconstant filling 
defects of increased translucency is pathog- 
nomonic. 

When the gas escapes from the limitation 
imposed by the serosa, its configuration in 
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Fig. I. Arrow points to translucent polypoid filling 
defects present in the cecum and ascending colon. 
These were originally thought to be due to tumor 
formation in the cecum. The remainder of the 
colon is entirely normal, 

the retroperitoneal space is determined by 
the resistance of the tissues with which it 
comes in contact. The extent and rapidity 
with which it disseminates depends upon 
the maintenance of the increased intra- 
luminal pressure, the persistence of the 
mucosal defect, and the rate of absorption. 
The gas may pass out between the layers of 
the mesentery, dissecting posteriorly and 
upward, coming to lie under the diaphragm 
and thus simulating free air in the abdomen. 
Lateral decubitus roentgenograms show 
that the air is not free. Extension into the 
mediastinum along the great vessels with 
the production of mediastinal emphysema 
is possible. 

TREATMENT 

The earlier literature is replete witli case 
reports in which, because of the severity of 
the clinical findings, the patients were 
operated upon and the involved bowel often 
resected. In some instances, the blebs v.'ere 


merely evacuated. Recently it has been 
suggested that pneumatosis of itself is a 
benign process and should be treated as 
such. Reports have shown that the blebs 
may be absorbed in as short a time as three 
months. 

The essence of the present status is that 
surgical intervention is determined by the 
primary pathology rather than the pneu- 
matosis. If obstruction is present and 
observation shows a failure of resolution, 
interference is warranted. The absence of 
septic complications with pneumatosis is 
unusual and is worthy of note. 

CASE REPORT 

The patient was an Italian, male, aged 
twenty-two. He was first admitted to the hos- 
pital on April 17, 1945, His chief complaint was 
pain in right lower quadrant of five days’ dura- 
tion. The pain had first occurred five days 
previous to entry, appearing at night while 
resting. There had been mild burning in the 
epigastrium upon arising in the morning. There 
were no bowel disturbances, nausea or vomit- 
ing. Past history was irrelevant except for an 
appendectomy three years prior to admission. 
On physical examination, the only positive 
finding w as an old scar in the right lower quad- 
rant. 

Laboratoi'y Findwgs. Red blood count, white 
blood count, sedimentation rate, urinalysis and 
repealed stool cultures were negative. Stool ex- 
amination for occult blood was positive until 
the patient was put on a meat-free diet when it 
became negative. 

Course. The patient was afebrile during his 
first admission. Medication consisted of tinc- 
ture of belladonna and elixir of phenobarbital 
daily. Bile salts were administered on April 19, 
20, 21 and 22. Diarrhea appeared on April 23 
and was treated with paregoric and bismuth. 

Roentgen Examination. Examination on April 
28, 1945, following barium enema (Fig, 1) was 
reported as showing multiple, translucent, 
pob^poid defects in the region of the cecum and 
proximal half of the ascending colon. A roent- 
genogram of the chest on April 29 was reported 
as normal. 

Subsequent Course. On May 2 the patient be- 
gan to vomit frequently and was unable to re- 
tain any food. 

On the basis of these findings, the patient was 
transferred to this hospital with a diagnosis of 
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intestinal obstruction due to tumor in the cecal 
region. 

Transjer Admission^ May 5, 1945. At the 
time of the transfer admission, the patient com- 
plained of pain in the right lower quadrant as- 
sociated with nausea and vomiting. The pain 
was continuous, localized to the right lower 
abdomen and was associated with irregular ab- 
dominal cramps and distention. At this time the 
patient stated that for the past two years he 
had had frequent episodes of abdominal pain 
which were not related to the intake of food and 
not relieved by the taking of soda. 

Physical examination at this time revealed a 
palpable mass in the right lower quadrant which 
was freely movable and soft. 

Complete laboratory studies were normal. 
Temperature, pulse and respiration were nor- 
mal. 

Roentgen Exaniination. A surv'ey roentgeno- 
gram of the abdomen was made on May 7, 1945 
(Fig. 2). There is an unusual distribution of gas 
throughout the entire colon clearly outlining 
the haustral markings. There is, in addition, an 



Fig. 2. Flat roentgenogram of the abdomen. Note 
double effect of gas pattern from cecum to splenic 
flexure, bledial set of arrows points to contour of 
colon with outlining of haustral markings by gas. 
The lateral set of arrows points to the gas around 
the bowel and in the retroperitoneal spaces. 



Fig. 3. The arrow beneath the right leaf of the dia- 
phragm points to the gas present between the 
peritoneal and muscular layers of the right leaf of 
the diaphragm. The arrow above the left dia- 
phragm points to the thin line of gas in the region 
of the left leaf of tlie diaphragm. 

accumulation of gas outside of the bowel lumen, 
lying in and adjacent to the bowel wall. This gas 
is not free in the abdomen. 

In light of the roentgenograms taken at this 
patient’s first examination plus those at this ex- 
amination, the diagnosis of pneumatosis cys- 
toides intestinalis was made. 

The roentgenogram of the chest (Fig. 3) re- 
vealed the following; There is a small accumu- 
lation of gas beneath the right leaf of the dia- 
phragm. There is a thin line of decreased density 
beneath the left leaf of the diaphragm, which 
probably represents gas. These accumulations 
of gas apparently lie between the muscular and 
peritoneal layers of the diaphragm. 

Roentgenograms on May 8 following a 
barium enema (Fig. 4 and 5) showed that the 
column of barium passes without obstruction or 
delay from the rectum to the splenic flexure. At 
this point the haustral markings beconie very 
prominent simulating spasm with partial oc- 
clusion of the lumen. There is mild hj-perac- 
tivity of the colon. There are multiple translu- 
cent filling defects throughout the ascending 
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Fig. 5. Barium enema, emptying film. Arrows point 
to the gas in the wall of the colon and in the retro- 
peritoneal planes. Note the appearance of spasm 
due to encroachment of the lumen by the accumu- 
lation of gas. There was no spasm present during 
the roentgenoscopic examination at this time. 


Fig. 4. The arrow in the right upper quadrant points 
to the dissecting gas in the region of the liver. The 
other arrows point to gas accumulated in the bowel 
wall. Note the extension of the gas from the cecum 
to the splenic flexure as compared to Figure 0. 
where it was localized to the cecum and ascending 
colon. 


and transverse colon. These can be manipu- 
lated under the roentgenoscope so that they 
change slightly in shape and position. On the 
flat roentgenogram they are found to be due to 
accumulations of gas, some of which has es- 
caped into the retroperitoneal tissues. 
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Fig. 6. Upper gastrointestinal series. The arrow in 
the left upper quadrant points to the gas in the 
retroperitoneal spaces behind the stomach. The 
gas is also still present in and about the right half 
of the colon. 

A gastrointestinal examination on May 9, 
1945 (Fig. 6) showed the following: The stom- 
ach and small bowel are apparently normal. On 
the roentgenograms there still can be seen a 
considerable amount of gas in the region of the 
ascending and transverse colon. Some of the 
gas is in the wall of the bowel, encroaching on 
the lumen and some lies outside of the limits of 
the bowel wall. There is a small amount of gas 
present in the retroperitoneal tissues behind 
and lateral to the stomach extending upv/ard to 
the region of the diaphragm. 
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Fig. 7. The g.ns is no longer present in the region of 
either leaf of the diaphragm. 

On a roentgenogram of the chest made on 
May 17 (Fig. 7) the pretnously noted gas be- 
tween the layers of the diaphragm is no longer 
visualized. 

In the examination on May iS following a 
barium enema (Fig. 8) the column of barium 
passes from the rectum to the cecum without 
obstruction or delay. The contour of the bowel 
is normal and there is no gas visualized in or 
about the colon. The prominent haustral mark- 
ings which were noted on the first barium enema 
are now shown to be artifacts. They were due 
to the invagination of the mucosa produced by 
the accumulations of gas beneath the serosa. 
Gas is no longer visualized in the retroperitoneal 
spaces in the region of the colon, stomach or 
diaphragm. 

During the patient’s stay in the hospital, the 
pain and the mass in the right lower quadrant 
disappeared. The patient appeared to make a 
complete recovery and was discharged on ISIay 
26, 1945. 

SUMMARV 

A case of pneumatosis intestinalis with 
extension of the gas into the retroperitoneal 
spaces and into the la3'ers of the diaphragm 
is reported. No definite etiologic factor was 
established. It is possible that the use of 



Fig. 8. The entire colon has now returned to normal. 
The haustral markings should be compared to 
those seen in Figures 4 and 5. There is a suggestion 
of a small amount of gas still present in the region 
of the hepatic flexure. 

cathartics in tliis patient was responsible 
for the extensive dissection of the gas 
during the period of observation. 

The symptoms of intestinal obstruction 
which were manifested in this patient 
gradually subsided so that surgical inter- 
vention was unnecessary. 

Henry H. Lerner, M.D. 

Director, Department of Radiology 
University of Utah School of Medicine 
Salt Lake City, Utah 
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SECONDARY MYELOFIBROSIS WITH PROGRESSIVE 
generalized OSSEOUS EBURNATION* 

By LIEUTENANT COLONEL S. R. BERSACK MAJOR H. R. FEINSTEIN 

MEDICAL CORPS, ARMY OF THE UNITED STATES 


A part from primary myelofibrosis, 
^ fairly widespread fibrosis of the bone 
marrow may occur in association with a 
number, of diseases. Rosenthal and ErP" 
mention atypical Paget’s disease, myeloma, 
neoplastic osteal processes, bone metas- 
tasis from carcinoma of the prostate, septi- 
cemia, benzene and radiation poisoning. To 
this list of secondary bone marrow fibrosis 
may be added hyperparathyroidism, the 
various granulomatoses and “spent” poly- 
cythemia, In addition to the distinctive 
individual features, the lesion may in one 
phase or another show the common histo- 
pathologic feature of fibrous replacement 
of bone. However, the majority of the pa- 
tients afflicted with the above-mentioned 
disorders do not present the clinical picture 
of myelofibrosis. It is only exceptionally 
that one meets in the above disease entities 
the classical syndrome of secondary myelo- 
fibrosis. 

Clinical myelofibrosis has two prereq- 
uisite elements. The first is destruction of 
a substantial portion of the blood-forming 
bone marrow and its replacement by a con- 
nective tissue derivative, usually fibrous 
tissue. The second necessary element is an 
attempt at compensatory hyperplasia by 
the remaining hemopoietic tissue, inclusive 
of the extramedullary potential hemo- 
poietic organs. The spleen undergoes meta- 
plasia and resumes its bloodforming func- 
tion, Less frequently and to a lesser degree 
the liver shows similar metaplasia. Weak- 
ness, bone pains, splenomegaly and refrac- 
tory anemia — the salient manifestations of 
myelofibrosis — are directly predicated upon 
these two basic processes of bone marrow 
replacement and the recruitment of all 
available resources for the production of 
blood constituents. The latter process of 


hyperplasia and metaplasia expresses itself 
in varying hemograms. The compensatory 
attempt may go on to produce a myeloid 
ieukemoid reaction. The more common 
hemogram consists of a normo- or micro- 
cytic anemia with polychromatophilia, 
anisocytosis, a varying number of erythro- 
blasts and some immature cells of the mye- 
locytic series. 

Both primary and secondary myelo- 
fibrosis may occur with or without osseous 
changes. According to Rosenthal and Erf 
about 50 per cent of the patients with mye- 
lofibrosis show on roentgen examination 
mottled rarefactions or irregular condensa- 
tions in the cortical portions of the bones 
and splintering or elevations of the perios- 
teum. Diffuse osteosclerosis is found in 
only a small percentage of myelofibrosis 
cases. 

The occurrence of myelofibrosis and dif- 
fuse osteosclerosis secondary to widespread 
bone metastases from prostatic carcinoma 
has been reported twice in the English 
literature. Weber” in 1929 first reported 
such a case under the title of “Osteoscle- 
rotic Anaemia or Leukaemia.” Later upon 
review of the microscopic slides the correct 
diagnosis of diffuse osseous metastatic car- 
cinoma from the prostate was established. 
The patient \vas a fifty-six year old man 
whose course lasted one year. The symp- 
tomatology consisted of weakness, anemia, 
tenderness and pain in bones, occasional 
epistaxis and hypochlorhydria. During life, 
by rectal examination the prostate had 
been noted to be hard but small. At au- 
topsy to the naked eye the prostate had 
not appeared abnormal. The author in- 
cluded illustrative roentgenograms of gen- 
eralized condensation of the pelvis and 
upper femora. 


• From the Tumor Sen'ice, Veterans Administration Hospital, Washington, D. C. Published with the permission of the .Medical 
Director of the Veterans Administration, who assumes no rcsponsibilitj- for the opinions expressed or conclusions drawn by the authors. 
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In 1931 O’Crowley, Trubek and Gold- 
stein^" reported the second case. A forty- 
nine year old man wliose first complaint 
was pain in the lower extremities and hips 
three months before his death. Rectal ex- 
amination had failed to disclose a lar^e 
prostate. Roentgenograms revealed diffuse 
osteosclerosis of homogeneous distribution 
involving all the bones examined. The ar- 
ticle contains illustrations of the ribs, pelvis 
and lumbar spine. 

In 1938 Swenson and Holzman-^ de- 
scribed a case which may belong to this 
group. Their patient was a thirty-six year 
old man who presented himself with the 
symptoms of weakness, anorexia, pallor, 
and pain in the back of one month’s dura- 
tion. Roentgenograms of the spine at that 
time showed slight decalcification with a 
peculiar ground-glass appearance. Ter- 
minally, one yea.r later, the roentgenograms 
of the spine and pelvis revealed a diffuse 
homogeneous increase in density. Post- 
mortem examination disclosed the condi- 
tion to be the result of an unusual osteo- 
blastic skeletal reaction to widespread car- 
cinomatous metastases from an undeter- 
mined primary site. All organs examined 
including the stomach and one-half of the 
prostate were negative. The other half of 
the prostate was left in die body unexam- 
ined. The authors mentioned the possibility 
that their case belonged to the group de- 
scribed by Jarcho,^® in which metatases 
usually from a primary scirrhous carcinoma 
of the stomach in a young adult spreading 
via lymphatics, were associated with 
thrombocytopenic purpura and anemia. 
Jarcho did not mention the roentgeno- 
graphic skeletal findings in these cases. 

In the non-English literature Putti and 
Faldini^® reported a case which roentgeno- 
graphically closely resembled ours. The 
case of Vignoles and Imhoff,"® and the last 
2 cases of del Solar, Diaz and Ovalle" prob- 
ably also belong to this group. 

The following report represents an addi- 
tional case characterized by secondary 
myelofibrosis with progressive generalized 
osseous eburnation. 


REPORT OF CASE 

E. V., male, aged fifty-five, was admitted on 
February 26, 1945 to the Mt. Alto Veterans 
Hospital. 

ChieJ Complaints. Pain in all joints; failing 
vision and pain in the left eye; bloody urinary 
discharge. 

Family History. Mother died at ninety-two 
of “old age.” Father died at seventy-two of a 
“spine condition.” Wife and two children are 
living and well. Two children died in infancy. 

Past History. In 1930 he had a submucous 
nasal resection. Since then there has been 
plugging of the nasal chambers with occasional 
extrusion of bloody clumps. In 1933 while prun- 
ing a tree the patient sustained an injury to 
his left eye with temporary blindness. This re- 
sulted in defective vision in his left eye. In 1936 
a diagnosis of undulant fever was made. Ever 
since he has had bouts of fever several times a 
year, especially in the spring. His occupation 
has been that of a farmer, which included the 
care of sheep. On occasions he handled the 
usual insecticide sprays and powders. During 
his Army service he was stationed (19 12-1 9 17) 
in the Philippines, China and Japan. Venereal 
diseases are denied by name and symptoms. 
For at least twent)’’-five years the patient was 
in the habit of consuming excessive amounts of 
water. He would drink four to five glasses of 
water with each meal and additional quantities 
in between. The urinary output was correspond- 
ingly large. 

Present Illness. In September, 1943, the pa- 
tient first noted slowness of his urinary stream. 
Soon thereafter pain and swelling of all his 
joints set in, associated with progressive weak- 
ness and anemia. He was then sounded and a 
stricture of the urethra was found. Reference 
to records at anotlier hospital revealed that 
the prostate was moderately enlarged witli some 
hard areas in it. With the possibility of a pro- 
static malignancy in mind, his physician placed 
the patient on stilbestrol therapy. The marked 
secondary anemia was treated with whole blood 
transfusions — thirteen in all between ^•Iay, 
1944, and February, 1945. At another institu- 
tion irradiation was administered in a vain at- 
tempt to alleviate the bone pains. During June, 
July and August, 19445 be received 2,175 r to 
tlie posterior lumbar region, 1,500 r to the lat- 
eral aspect of the right hip, 900 r to the anterior 
left hip, 1,050 r to tlie lateral left hip, and 600 r 
to the anterior right shoulder. The exposure 
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Fig. I. Roentgenogram of the chest shows diffuse 
condensation of the clavicles and all the ribs. 
Their cortical margins cannot be clearly dis- 
tinguished inasmuch as they merge with the 
general density of the marrow cavity. The axillary 
segment of the right sixth rib was resected for 
biopsy. 


factors were 200 kv., 50 cm. distance, 15 by 20 
cm. fields, Thoraeus filter. 

The joint pains, the frequency and the noc- 
turia continued. Occasionally he would pass 
frank blood in his initial stream, “coming from 
the penis” according to the patient. In Janu- 
ary, 1945, additional symptoms manifested 
themselves. The patient began to experience 
left-sided frontal headaches, left periorbital 



Fxg. 1. A, lateral views of both legs taken on May 15, 1944, show normal bony architecture and density. 
(This roentgenogram was courteously supplied by Dr. H. Tuttle Stull, roentgenologist to the Suburban 
and Arlington Hospitals.) B, anteroposterior view of right leg and lateral viev/ of the left leg roentgeno- 
graphed March 17, 1945; the latter was taken with somewhat greater penetration. The tibiae reveal 
widening and thickening of the cortical portions with encroachment upon the marrow cavity. Note that 
the general contour of the tibiae has not been disturbed. The predilection of the metastatic eburnation to 
begin and attain maximum density at the extremities of the long bones is w'dl illustrated in these roent- 
genograms. 
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I'lG. 3. A, lumbar spine and pelvis taken May 12, i944> disclose diffuse condensation. (Courtesy of Dr. H. 
Tuttle Stull, roentgenologist to the Suburban and Arlington Hospitals.) B, lumbar spine and pelvis taken 
on April 27, 1945, reveal the maximum degree of eburnation to have been attained by the lumbar verte- 
brae. The sacrum and the innominate bones also increased in density during the interval. 


numbness, blurring of the left lower visual field, 
and pain in his left eye with rapidly increasing 
blindness. He further noted almost complete 
suppression of saliva. Some diminution in the 
amount of saliva had been present for almost a 
year. Anorexia set in and he sustained a loss 
in weight amounting to 30 pounds in six 
months. 

Physical Exa 7 nhiatio 7 i, Upon admission the 
patient was found to-be an acutely and chroni- 
cally ill man, bedridden and in very poor general 
condition. The skin was sallow. The left eye 
was practically blind — only finger perception; 
there was paresis of the left external rectus 
muscle. Heart and lungs were negative to per- 
cussion and aviscultation. Blood pressure 120/ 
60. Pulse 120, respiration 30, temperature 101° 
F. The spleen could not be felt. The wrists, 
knees, ankles, and especially the metatarso- 
phalangeal, the metacarpophalangeal, and the 
proximal interphalangeal joints of the fingers 
were markedly tender, moderately swollen, and 
at times red. Clinically they were suggestive 
of rheumatoid arthritis. Pretibial edema one to 


two plus. The prostate was enlarged but not 
stony hard. 

Laboi'atory Data. Blood count: hemoglobin 
58 per cent; erythrocytes, 2,150,000; color 
index, 1.3; leukocytes, 5,200, with 62 per cent 
polymorphonuclears, 34 per cent lymphocytes, 
2 per cent monocytes, and 2 per cent eosino- 
philes. Much variation in size, shape and stain- 
ing qualities of the red blood cells. Sedimenta- 
tion rate, 73 mm. in half hour. Blood Wasser- 
mann reaction, negative. Serum albumin 3.6, 
globulin 4.3. Nonprotein nitrogen 21.9, uric 
acid 4.2. Blood sugar 112. Agglutination for 
B. iula 7 'eusc and Brucella aboi-tus were negative. 
Acid phosphatase 0.0 to 0.2 (normal 0.0 to 
i.i); alkaline phosphatase 21.5 to 26.4 (normal 
2 to 9). Gastric acidity: total 15, free HCl o. 
Urine essentially negative, except for red blood 
cells when patient had uretliral bleeding. 

Roentgenograms showed diffuse condensa- 
tion of the clavicles and all the ribs (Fig. i). 
Their cortical margins could not be distin- 
guished inasmuch as tliey merged with the 
general density of the marrow cavity. The skull 
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Fig. 4. Ay roentgenograms of the wrists and hands 
in a case of secondary myelofibrosis with progres- 
sive generalized osseous eburnation due to 
metastases from a carcinoma of the prostate. The 
distal extremities of the radii, all the carpals, and 
the metacarpals show diffuse condensation. 
Patchy osteosclerosis is also seen in the pha- 
langes. Ji, both feet present diffuse condensation 
of the metatarsals. The shaft of the right first 
metatarsal exhibits erosion of the cortex associ- 
ated with a slight degree of periosteal reaction. 

exhibited slight thickening of the diploe; the 
tables were w’ithin normal limits. There was a 
generalized increase in the density of the 
sphenoid bone, the mandible, the scapulae, ilia, 
and femora. The tibiae presented widening and 
thickening of the cortical portions with loss of 
distinctness and encroachment upon the mar- 
row cavity. The general contour of the femora 
and tibiae was unaffected. Marked eburnation 
had taken place at the extremities of both fem- 
ora and tibiae. The proximal as well as the 
distal extremities of the long bones (Fig. a) 


exhibited this predilection for eburnation. In 
addition, the entire spine from the first cervical 
to the third sacral was of ivory consistency. 
The maximum degree of eburnation was at- 
tained by the lumbar vertebrae (Fig, 3). The 
distal extremities of the radii, all the carpals, 
the metacarpals, and the bases of the metatar- 
sals showed diffuse increase in density (Fig. 4), 
Roentgenograms taken with greater penetra- 
tion revealed more opaque patches scattered in 
the dense bones about the wrist joint. Mottled 
condensations were found in the talus and 
naviculae of each foot and all the phalanges of 
both hands. The shaft of the right first meta- 
tarsal presented erosion of the cortex with 
slight periosteal reaction. Similar periosteal 
reaction of slight degree was noted in the right 
first metacarpal. 

Course. On the twelfth day after admission 
proptosis of the left eye was noted. The exoph- 
thalmometer gave readings of 17 mm, for the 
right and 2.2 mm. for the left eye. This was 
associated with chemosis and anesthesia of the 
left periorbital and temporal region. On March 
26, 1945, the left orbit was explored. No pus 
or orbital tumor was found. The severe anemia 
required weekly transfusions. Subsequent blood 
counts showed some myelocytes and a few 
nucleated red blood cells and a color index 
which varied between 1.15 and 0.74, 

On March 30 a 3 inch biopsy of the right 
sixth rib was taken. Grossly it showed an 
ivory-like cortex with a markedly increased 
resistance to sawing. The marrow cavity was 
completely obliterated by dense hard bone 
which could not be scraped out. On microscopic 
examination the bone trabeculae were found 
increased in width and in number (Fig. ^A). 
They exhibited a dense lamellar structure as 
seen in compact bone. The wavy linear con- 
densations of calcium, in general following the 
contour of the lamellae, suggested concentric 
accretions of the trabeculae. The lacunae and 
the bone cells within them appeared normal. 
Multiple linear deposits of calcium were also 
found near the surface of many trabeculae. 
There were no lining osteoblastic cells, nor were 
osteoclasts to be found. The marrow spaces 
were relatively decreased in size. The bone mar- 
row in general was almost completely replaced 
by a diffuse fibrosis, so that only a few marrow 
cells remained. In only a few areas were scat- 
tered infiltrating foci of highly anaplastic epi- 
thelial tumor consistent with the diagnosis of 
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I'lG. 5. A, rib biopsy. Photomicrograph (X75) (Army Medical Museum negative No. 89450). The bone 
trabeculae are increased in width and in number. They exhibit a dense lamellar structure. Note the wavy 
linear condensations of calcium, in general following the contour of the lamellae, suggesting concentric 
accretion of the trabeculae. There are no lining osteoblasts, nor osteoclasts. In the lower left hand corner 
can be seen the fibrous replacement of the bone marrow elements. In the center is a focus of infiltrating 
tumor ceils. B, higher magnification (X450) photomicrograph. (Army Medical Museum negative No. 
89449). Higltly anaplastic metastasic epithelial tumor cells are seen in the marrow space, consistent with 
the diagnosis of a primary carcinoma of the prostate. The cells are polyhedral containing round vesicular 
nuclei showing a great deal of hyperchromatism. The cytoplasm of many of the cells appears foamy and 
vacuolated. 


a primary carcinoma of the prostate (Fig. 5^). 
These metastatic foci consisted of polyliedral 
cells containing round vesicular nuclei showing 
a great deal of hyperchromatism. The cyto- 
plasm of many of the cells appeared foamy and 
were vacuolated. The arrangement of the cells 
imparted the suggestion of alveolar formation. 

Chemical analysis of the rib bone yielded: 
Ash, 63.14 per cent of the dried specimen (nor- 
mal 58.80); calcium, 0.32 mg. per i mg. of bone 
ash (normal 0.22). The lead content was nor- 
mal. No fluoride, arsenic or bismutli was found. 

The patient ran an irregularly febrile course, 
ranging from 99 to 102° F. On April 5, 1945? 
he developed a left parotitis. The spleen became 
palpable on April 23. Rectal examination on 
April 27 disclosed an enlarged prostate of hard 
consistency. The patient had been off stilbes- 
trol therapy for at least two months. The 
anemia was progressive despite continued 


weekly transfusions. The patient rapidly grew 
weaker and died on May iS, 1945. Permission 
for aiitopsy was refused. 

COMMENT 

From the roentgenologic viewpoint sev- 
eral diseases have to be considered in the 
diflerential diagnosis of diffuse bone con- 
densation. 

I. Osteopetrosis. This disease occurs in a 
much younger age group. The skull is 
usually involved and heavily so. Any area 
of bone under examination will show a con- 
tinuous density of approximately the same 
degree except at the periphery of the in- 
volved area. A history of consanguinity 
may be obtainable. 

g, Melorheostosis, The “flowing wax” 



476 


S. R. Bersack and H. R. Feinstein 


OcronER, 1946 


appearance is characteristic of this disease. 

3. Osteopoikilosis. This developmental 
anomaly consists of numerous dense bone 
islands. The skull is spared. Phalen and 
Ghormley^® reported a case having some of 
the features of osteopoikilosis, osteopetrosis 
and melorheostosis. 

4. Syphilis. The sclerosing osteitis of lues 
is usually localized. It involves one, two or 
three bones. Francis and Kampmeier® de- 
scribed 1 17 bone lesions of all types, in- 
clusive of luetic periostitis and gummatous 
osteomyelitis in 67 patients — an average of 
two lesions per patient. 

5. Lymphoblastoma. In this group, too, 
the lesions are confined to several bones 
and most often only to parts of bone. 
Lymphosarcoma manifests itself almost en- 
tirely by osteolytic lesions. In Hodgkin’s 
disease only 12 per cent are purely osteo- 
blastic, found mostly in the lumbar verte- 
brae.2“ The average is less than four bones 
involved per patient. Graver and Copeland® 
reported bone changes in 6 out of 86 cases 
of lymphatic leukemia. These changes con- 
sisted of elevation of the periosteum due 
to infiltration beneath it. This was occa- 
sionally followed by osteosclerosis from 
proliferation of new bone. Extensive gen- 
eralized osteoporosis may sometimes be 
present without localized areas of destruc- 
tion. Snelling and Brown^^ reported bone 
changes in some stage of the disease in 8 
out of 12 children. Their most consistent 
finding was a rarefied area near the end of 
the bone adjacent to the epiphyseal line 
together with elevation of the periosteum. 
Roentgenographic bone involvement in 
myelogeneous leukemia is extremely rare. 

6. Poiso 7 is. The eburnation of the ex- 
tremities of the femora, tibiae and radii 
suggested the possibility of phosphorus, 
lead, fluoride and radium poisoning. Chem- 
ical examination of the rib was negative. 
Holm’’^ emphasizes the point that phos- 
phorus osteosclerosis occurs only when a 
process of ossification is going on. It, there- 
fore, is not seen to originate later in life 
after completion of skeletal growth. No 
radioactivity of tlie patient could be dem- 


onstrated, Radiation osteitis did not enter 
into consideration in this case. The bone 
lesions existed prior to irradiation and were 
found in regions not exposed to irradiation. 
Besides, in radiation osteitis there is 
usually a central or off-center osteolytic 
element, 

7. Paget's Disease. This is the most 
likely entity with which metastatic car- 
cinoma of the prostate may be confused. 
In its characteristic form Paget’s disease 
presents areas of condensation alternating 
with irregular zones of rarefaction. The 
cortex of the long bones shows marked 
thickening and longitudinal fibrillation. 
The most distinguishing feature is the de- 
formity of the outer bony contour. The 
rapid progression of the osteosclerosis 
(Fig. 2) is definitely against Paget’s disease. 

8. Metastatic Carcinoma of the Prostate. 
In the majority of cases both osteolytic and 
osteoblastic metastases occur, Huggins^ 
found only 2 out of 31 to be purely osteo- 
lytic. In these 31 patients with advanced 
prostatic carcinoma he never encountered 
metastases distal to the knee or elbow 
joints. Geschickter and Maseritz^® listed no 
foot or hand metastases in a series of 1,041 
cases of carcinoma of the prostate, and 
only I involving the humerus, i the 
clavicle, i the tibia, i the scapula, and 2 
the ribs. The 6 patients with advanced 
and widespread osseous metastases from 
carcinoma of the prostate recently seen 
by us failed to show any lesions below the 
knees and elbows. Lanari and Jorg^® de- 
scribed a case of Paget’s disease with con- 
densation of the distal epiphyses of both 
femora and proximal and distal epiphyses 
of both tibiae. The involvement of the 
hands and feet in Paget’s disease is equally 
rare. BrunneP mentioned only i case out 
of 26 patients with Paget’s disease with 
metatarsal and phalangeal lesions. On the 
basis of the clinical findings, the rib biopsy 
and the roentgenographic manifestations, 
the patient constituting the subject of our 
report is presented as a case of myelo- 
fibrosis secondary to a carcinoma of the 
prostate with the unusual features of 
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metastatic osseous condensations in the 
limbs distal to the elbows and knees. 

The mechanism of new bone formation 
in prostatic skeletal metastasis has as yet 
not been settled. Sharpe and McDonald- 
stated that the degree of malignancy had 
no bearing on the amount of new bone 
formation. The only correlation they could 
find was as to the amount of new connec- 
tive tissue deposition. Putti and Faldini*® 
found three types of bone changes: namely, 
fibrotic transformation of the medulla, 
areas of metaplastic ossification of the 
cartilage and areas of new bone formation. 
Brunschwig,^ on the other hand, concluded 
that there was no evidence for metaplasia 
into osteoblasts and other mesoblastic ele- 
ments within the marrow and in the soft 
parts immediately overlying the cortex. He 
favored the concept that new bone in 
intramedullary osteoblastic metastasis is 
the result of a combination of rvvo factors 
varying in relative importance. These are: 
(rt) infarction of the cortex and marrow 
resulting, in endosteal stimulation due to 
reduced circulation. Infarction may also 
produce aseptic necrosis of bone and this is 
followed by creeping replacement of the 
dead bone by living bone; {/■>) direct stimu- 
lation of endosteal osteoblasts. This is in 
accord with Huggins’ suggestion that pro- 
static epithelium also has “osteogenic” 
properties analogous to that of urinary 
bladder epithelium. No experimental proof 
for these “osteogenic” properties of pro- 
static epithelium has as yet been presented. 
No bone formed in the prostatic transplants 
as did in the bladder transplants. On the 
clinical side, Schmorl-^ described the only 
case of bone formation in soft tissue metas- 
tasis of carcinoma of the prostate. Ashburn^ 
reported i case of carcinoma of the prostate 
with a nodule of bone in the prostate, 10 
by 14 mm. intimately associated with 
tumor cells. Huggins^- made no mention of 
the prostate in his list of heterotopic bone 
formation. 

A third factor commonly quoted among 
the hypotheses of new bone formation is 
that of a “defense reaction” to a foreign 


body or noxious element. The presence of 
metastatic condensations in the hands and 
feet cannot be explained on Cave’s® hy- 
pothesis that stimulation of the sym- 
pathetic fibers by adjacent involved lymph 
nodes causes vasoconstriction with conse- 
quent osteosclerosis. Even if this were true 
in the lumbar region no such anatomical 
correlation obtains in the hands or fore- 
arms. No enlarged lymph nodes could be 
demonstrated in the regions of the cenncal 
sympathetic ganglia or along the course of 
the sympathetic fibers to the upper ex- 
tremities. Similarly, because of anatomical 
considerations one cannot invoke Batson’s- 
vertebral system of veins to account for 
the spread of metastases to the bones about 
the wrists and knees. Batson does not claim 
any connection between this vertebral 
system of veins and the veins of the ex- 
tremities. The predilection of the bone con- 
densation to begin at and attain the great- 
est density in the extremities of the long 
bones — tlie region best supplied with blood 
— suggests a blood stream spread. This is at 
variance with Geschickter’s® opinion that 
spread via the lymphatics causes osteo- 
plasia, via blood stream — osteoclasia. Be- 
sides, no lymphatic vessels have as yet 
been demonstrated in bone. Putti and 
Faldini,^^ after a careful gross and micro- 
scopic study, could not find any involve- 
ment of the muscles and soft tissues of the 
extremities and their lymphatics. Only in 
the immediate vicinity of the osseous cortex 
at the muscle insertion were several small 
neoplastic nodules discovered. These au- 
thors concluded that the neoplasm was 
first generalized through the lymphatics, 
thence through the blood stream it reached 
the skeleton, where it was detained by a 
biochemical or cellular affinity. The pred- 
ilection of the metastases for the ex- 
tremities of the long bones may be cor- 
related to the distribution of red marrow 
in the adult. Willis"® noted that “meta- 
static growths in bone are almost in variably 
situated in red bone marrow. In patients 
with cachectic anemia, especially that due 
to metastatic growth in bones, the distribu- 



478 


S. R. Bersack and H. R. Feinstein 


October, 1546 


tion of red marrow may depart widely 
from the normal. Compensatory erythro- 
poiesis results in the replacement of areas 
of yellow marrow by hyperplastic red mar- 
row, and metastatic growth may then be 
found in these situations. Thus, although 
in healthy adults the middle and lower 
third of the humerus and femur and most 
of the bones of the distal segments of the 
limbs contain only fatty marrow, meta- 
static growths in these situations are found 
almost invariably to be situated in red 
marrow. The much greater vascularity of 
red bone marrow as compared with yellow 
marrow is at least partly responsible for 
the much greater frequency of metastases 
in the former, but it may also be that red 
marrow is an intrinsically better soil than 
yellow marrow for establishment of meta- 
static growth.” The finding of metastatic 
bone condensations in the tibiae, radii, 
carpal, metacarpal, tarsal, and metatarsal 
bones in our patient are in consonance 
with the above-quoted concepts of Willis. 
The compensatory hemopoiesis attempting 
to combat the marked anemia of myelo- 
fibrosis most likely resulted in red marrow 
transformation and thus prepared the soil 
and the vascularity for the deposition of 
metastatic foci in the segments of the limbs 
distal to the elbows and the knees- 

The high serum alkaline phosphatase in 
this case is in accordance with the active 
new bone formation. The normal limits of 
the acid phosphatase values prior to stil- 
bestrol therapy may or may not be of sig- 
nificance. Huggins and Hodges^'* stated 
that no deduction could be made from the 
enzyme study of the serum with respect to 
the osteoblastic or osteolytic nature of the 
metastatic lesions. Out of 25 cases of car- 
cinoma of the prostate with skeletal metas- 
tases they found 6 with a normal acid 
phosphatase. 

SUMMARY 

I. A case of secondarj’- myelofibrosis 
with progressive generalized osseous ebur- 
nation due to skeletal prostatic carcinoma 


metastases is presented. Only two similar 
cases were described in the English litera- 
ture. 

1 . The prognosis in such cases is worse 
than in the average carcinoma of the 
prostate. The course varies between one 
and one and one-half years. 

3. The differential diagnosis of diffuse 
bone condensation includes osteopetrosis, 
melorheostosis, osteopoikilosis, syphilis, 
lymphoblastoma, poisons (lead, phosphorus, 
fluoride, radium), radiation osteitis, Paget’s 
disease and metastatic carcinoma. 

4. Clinical myelofibrosis has two pre- 
requisite elements; namely, destruction of 
bone marrow and an attempt at compensa- 
tion by the remaining hemopoietic tissue, 
inclusive of metaplasia in spleen and liver. 
The cardinal symptoms are weakness, bone 
pains, a varying degree of splenomegaly 
and a refractory anemia with nucleated 
red blood cells and immature white blood 
cells in the peripheral blood. 

5. Histopathologically the involved bone 
shows an increase in width and number of 
the trabeculae with linear calcium deposi- 
tion. The lamellae present normal lacunae 
and bone cells. A conspicuous feature is 
the scarcity or complete absence of lining 
osteoblasts and osteoclasts. This may be 
due to the fact that we are seeing the end- 
result in the already dense bone rather 
than the active phase of bone formation in 
the condensing bone. The marrow spaces 
contain fibrous tissue with sparsely scat- 
tered infiltrative foci of tumor cells. 

6. This patient presented the additional 
unusual features of proptosis of the left 
eye, metastases to the bones of the hands 
and feet which symptomatically and objec- 
tively resembled rheumatoid arthritis, and 
in the limbs a predilection of the osteo- 
sclerosis to begin at and attain greatest 
density in the extremities of both humeri, 
radii, femora, and tibiae. The findings of 
metastatic osseous condensations in the 
bones below the elbows and knees may be 
predicated upon the prior transformation 
of the yellow into red marrow in the body’s 
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attempt at compensatory hemopoiesis to 
combat the marked anemia of his myelo- 
fibrosis. 

Mt. Aito Veterans Hospital 
2650 Wisconsin Ave., N.W. 

Washington 7, D. C. 
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INTRODUCTION 

'^^OLVULUS of the sigmoid is an im- 
^ portant cause of intestinal obstruction. 
It is a condition in which early diagnosis 
and the immediate institution of proper 
therapeutic measures are essential if the life 
of the patient is to be saved. In the past, 
the mortality in obstruction due to volvulus 
of the sigmoid has been extremely high, 
averaging approximately 40 per cent. This 
elevated death rate has been due princi- 
pally to three factors: (i) clinical diagnosis 
is extremely difficult and in many cases im- 
possible; (2) cecostomy, intubation, and 
similar palliative procedures customarily 
resorted to in the treatment of patients 
suffering with intestinal obstruction are un- 
availing in volvulus, merely resulting in 
delay which serves to increase the mortality 
3 -nd (3) prompt relief of the obstruction is 
necessary to prevent strangulation with 
consequent necrosis of the bowel, hemor- 
rhage and shock. 

Roentgen studies offer a method which 
enables the observer to establish the site of 
the obstruction and in many instances the 
nature of the lesion. This topic is therefore 
of unusual interest to the roentgenologist. 
It is our purpose to review the clinical 
manifestations which should make the 
clinician suspect the possibility of volvulus 
of the sigmoid and to describe in detail the 
roentgen methods of investigation by w'hich 
a diagnosis may be made. 

DEFINITION 

Volvulus is an abnormal rotation, torsion 
or twisting of the intestines, at times as- 


sociated with knotting of the loops. The 
volvulus may be a rotation of the bowel on 
its own axis, torsion on its mesentery, or a 
combination of both. Rarely, there may be 
intertwining with another loop of intestine. 

ETIOLOGY 

While not a rare condition, the incidence 
of volvulus of the sigmoid is not great. 
Sweet, in a report comprising 53 patients 
with intestinal volvulus, found 36 cases 
involving the small intestines, 6 in the 
cecum, and 10 in the sigmoid. Griffin, 
Bartron and Meyer reviewed 458 cases of 
intestinal obstruction from the records of 
the Cook County Hospital (Chicago) and 
found that 37 were volvulus of the sigmoid. 
Statistics indicate that 2-4 per cent of all 
bowel obstructions are due to volvulus. 
However, reports from Russian and Serbian 
sources show a much higher proportion, 
from 23-34 per cent of patients suffering 
from obstruction having an associated 
volvulus. This greater incidence is ap- 
parently due to dietary habits, as these 
peoples eat more vegetables and similar 
bulky foods; also, they may go for long 
periods with very little food and then in- 
gest relatively large amounts at one time. 
Volvulus may occur at any stage of life, 
and is more frequent in men than in women. 
It is often associated with megacolon. 

PATHOGENESIS 

Volvulus of the sigmoid is particularly 
likely to occur if the sigmoid is dilated, long 
and redundant. These changes may be con- 
genital or the result of chronic constipation 


• From tlic Francis H. Williams Roentgen Laboratorj-, Boston City Hospital, Boston, Massachusetts. 
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and bowel stasis, which predispose to 
lengtliening and simultaneous increase in 
die caliber of the gut. Retention of fecal 
masses farors the development of volvulus, 
the weight of the feces causing the heavier 
■loops to sag and slide over a portion of die 
bowel which is empty or only partially 
hlled. An associated shortening or narrow- 
ing of die mesentery may cause sliarp 
angulation, drawing the two limbs of the 
sigmoid closer togedier and causing a 
vohmlus; this is most apt to occur if ad- 
hesions are present betiveen the sigmoid 
loops. Pressure from large pelvic masses 
may, similarly, force the loops of sigmoid 
closer togedier. Increased peristaltic ac- 
tivity associated with dietary indiscretions 
or resulting from the use of strong cathartic 
or purgative drugs is also an important 
factor in the production of volvulus. 

The volvulus may be i8o°, 360°, or more, 
cases having been reported widi diree or 
four complete turns. The involvement may 
be limited to one area of the sigmoid; fre- 
quendy, however, it is a double tivist with 
shutting off of a segment of bowel of 
variable length betiveen the tivo areas of 
torsion (Fig, iE). The rotation is more 
often clockwise than the reverse. The tight- 
ness of die twist is of much greater impor- 
tance than its degree or direction. Not all 
cases result in a permanent or complete 
obstruction and spontaneous detorsion is 
apparendy a not infrequent occurrence. 
This is evidenced by the fact that many 
patients give histories extending over long 
periods of repeated attacks of pain and 
distention which disappeared widi rest and 
therapy. However, these episodes are not 
entirely innocuous for they doubdess cause 
shortening of die mesentery and adhesions, 
important factors in die eventual produc- 
tion of a volvulus which is irreducible, as 
indicated above. 

When complete obstruction supervenes, 
gas and fluid are rapidly accumulated 
proximal to the point of stenosis or in the 
occluded loop with resultant distention, 
which in some instances is very severe in 
degree. The distended loops may become 
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many times normal size and rise out of the 
pelvis into the right upper quadrant or to 
fill the entire abdomen with upward dis- 
placement of the liver and diaphragm. En- 
largement of the blood vessels produces 
hemorrhage into the colon causing loss of 
large amounts of blood and the resultant 
development of severe shock. Unless de- 
torsion occurs or die obstruction is promptly 
relieved, strangulation ensues and necrosis 
may develop rapidly, witliin a few hours 
in some cases. Peritonitis is a frequent com- 
plication. 

CLINICAL ASPECTS 

Patients with volvulus may present a 
long antecedent history of constipation 
with repeated attacks of abdominal pain 
of varying severity in the past, which may 
properly be assumed to have been due to re- 
current, mild torsions which had undergone 
spontaneous correction. In others, there 
have been no previous episodes. The acute 
attack is not infrequently preceded by di- 
etary indiscretions, particularly the inges- 
tion of large quantities of bulky foods or a 
purgative. The onset is usually sudden and 
dramatic, the severity varying with the 
degree of obstruction. Constipation is very 
marked, enemas producing little or no re- 
sult. Diarrhea with blood and mucus may 
be present. There is no belching or flatus. 
Vomiting seldom occurs. The patient may 
go into collapse and shock. Cecostomy, 
intubation and similar palliative measures 
are unavailing. Transfusions and subpec- 
toral fluid may produce temporary im- 
provement, but the patient’s condition 
usually grows rapidly worse despite all at- 
tempts at palliation. 

In the early stages, die abdominal wall 
may be soft and the tense sigmoid loops 
palpable in die pelvis and abdomen. More 
commonly, there is marked distention of 
die entire abdomen and palpation is im- 
possible. Tenderness may or may not be 
present; at times, it is noted in die very 
early stages of strangulation and later if 
peritonitis has developed. Percussion varies 
accordina: to the contents of the involved 
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loops; when distended with gas, there is 
tympany; if filled with fluid, there is dull- 
ness. Rectal examination gives no informa- 
tion of value. Sigmoidoscopy may demon- 
strate the lesion if the volvulus is low in the 
sigmoid. However, the obstruction is usu- 
ally too high to be seen with the sigmoido- 
scope and the patient’s condition may be 
too critical to permit of accurate observa- 
tion. 

ROENTGEN FINDINGS 

In the Study of a case of suspected vol- 
vulus of the sigmoid, the roentgen exami- 
nation is best begun with survey roentgeno- 
grams of the abdomen. These studies 
should be carried out in both the recum- 
bent and erect positions if possible. If the 
patient is too ill to stand or sit, the lateral 
decubitus may give valuable additional 
data. In the t>^ical case of volvulus with 
obstruction, there may be demonstrable 
markedly distended loops of sigmoid which 
rise out of the pelvis into the mid-abdomen, 
the right upper quadrant, or to occupy the 
entire abdomen to the level of the dia- 
phragm. If the volvulus has resulted in the 
formation of a closed loop, fluid levels may 
be visualized; if these levels are double, 
the diagnosis of volvulus may be estab- 
lished with a fair degree of certainty. It 
may in some instances be possible to 
demonstrate two points of obstruction in 
gas filled loops of bowel. 

However, in our experience survey roent- 
genograms of the abdomen serve only to 
indicate that obstruction is present and 
that it is most probably in the lower por- 
tion of the colon, without making it possi- 
ble to determine definitely the exact site 
or nature of the lesion. If more precise data 
are to be obtained, it is necessary to resort 
to the use of the barium enema. In our 
clinic, this is used in all cases unless the 
condition of the patient is so grave that it 
appears contraindicated. The opaque fluid 
is administered slowly with gravity pres- 
sure only, the container being suspended 
18-24 inches above the table, and under 
constant roentgetioscopic control. We feel 


that with these precautions carefully ob- 
served, the procedure is safe and provides 
invaluable data which are not obtainable 
in any other way and may be the means of 
saving the life of the patient. It must be 
constantly borne in mind that in some in- 
stances of volvulus, there is a valve type of 
obstruction which permits the enema fluid 
to enter relatively freely while expulsion 
cannot take place. Therefore, only small 
amounts are administered and the examina- 
tion is terminated when the lesion has been 
demonstrated satisfactorily. If the volvulus 
has resulted in complete obstruction of the 
lumen of the colon, the opaque mixture will 
fill only the ampulla of the rectum and 
lower sigmoid. At this point, there will be 
observed a rounded or tapered point of 
stenosis which is smooth in outline and 
sharply defined. Not uncommonly, the ob- 
struction to the barium enema is incom- 
plete and small or moderate amounts of the 
injected fluid pass through the markedly 
narrowed points where the volvulus has oc- 
curred. Spiral bands of linear density al- 
ternating at irregular intervals with narrow 
bands of increased radiance over an area 
several centimeters In length in the sig- 
moid colon delineate the torsion of the 
colon. Spot roentgenograms with pressure 
under roentgenoscopic control usually dem- 
onstrate the corkscrew-like arrangement of 
the mucosa more satisfactorily than the 
routine roentgenograms. These findings are 
pathognomonic of volvulus and it is pos- 
sible to establish a definite diagnosis on the 
basis of these changes. It is usually advisa- 
ble to discontinue the examination at this 
point. However, the studies can be con- 
tinued w'ith caution and further filling of 
the colon may demonstrate the size of the 
involved loop, the presence of a second 
point of torsion in the proximal portion of 
the sigmoid, and the degree of rotation. 
These data may prove of value to the sur- 
geon in planning the operative procedures 
to be used. After films have been exposed 
at various angles, the patient is permitted 
to expel as much as possible of the injected 
material and further observations are 
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made. These, also, should include roent- 
genoscopic studies, spot ajid routine roent- 
genograms with the Bucky diaphragm at 
various angles. The vohmlus may in some 
instances be visualized more clearly at this 
time than when the colon was more com- 
pletely filled with the opaque material 
(Fig. iB). Double contrast studies may be 
helpful, but here particularly, caution is 
essential during the injection. We feel that 
this procedure is usually not necessary. 
Some observers have reported actually see- 
ing the affected loops untwist during the 
roentgenoscopic studies, thus effecting a 
cure. 

TREATMENT 

Once the diagnosis of volvulus of the 
colon Avith obstruction is definitely estab- 
lished, surgery is indicated. Transfusion 
and other supportive measures are used as 
necessary prior to operation. The aim of the 
surgeon is to restore the normal position of 
the colon and correct or eliminate so far as 
possible any anomalies which might tend to 
result in recurrence. Resection and anas- 
tomosis, either in single or multiple stages, 
should be done if strangulation has oc- 
curred. 

CASE REPORTS 

Case i. F. W., male, white, single, aged 
ninetA-seven. Patient entered the hospital be- 
cause of sAA’elling of the abdomen of three days’ 
duration. He had been AA’ell until four years ago, 
Avhen he deA’eloped seA'ere constipation, AA'hich 
required mineral oil daily for relief. Three days 
ago, because of abdominal distress, he took a 
strong laxatiA^e. This was followed by a constant 
dull, gnaAving pain in the left lower quadrant 
and distention. He passed large amounts of gas 
rectally, but there Avas no boAA'el eA%acuation for 
tAA'o days. On the day of admission, there AA'as a 
small, watery moA’^ement. He had no fever or 
chills and had not lost any AA-eight. He had se- 
A^ere nausea, but no A’omiting. On examination, 
the patient AA-as obAn'ously extremely ill. The ab- 
domen AA'as markedly distended, with eA'ersion 
of the umbilicus. There AA’as no fluid AA’aA’'e. 
hlarked tympany was elicited on percussion. 
The rectal examination was negatiA’^e. The lungs 
AA'ere clear. Heart sounds AA’ere poor and irregu- 
lar. The white count was 13,950; hemoglobin 


Fig. I. Case i. Volvulus oj the sigmoid. Barium enema 
studies shoAved normal filling of the rectum. There 
AA-as partial obstruction in the region of the loAver 
portion of the sigmoid Avith no apparent irregular- 
ity of outline. The a-oIahIus is indicated by the 
arrow. The dilated loop of sigmoid is partially 
filled AA’ith the opaque mixture and contains much 
gas. 

80 per cent; Hinton test negatiA-e. The urine 
contained no albumin; specific graAuty 1.025, 
sugar 4-I-. A clinical diagnosis of probable can- 
cer of the colon AA-as made. 

Roentgen studies on the first hospital day re- 
A'ealed marked distention of the colon AA-ith gas. 
On barium enema examination, there AA-as com- 
plete obstmction in the region of the loAA-er sig- 
moid. A cecostomy AA-as performed. The colon 
AA-as markedly distended AA-ith gas, cyanotic and 
edematous. The patient’s condition was so poor 
that exploration was deemed inadA-isable. There 
AA-as no improvement after this operation. Taa-o 
days later, the opaque enema studies Avere re- 
peated. The rectum AA-as dilated and filled nor- 
mally. In the loAA-er portion of the sigmoid, the 
lumen Avas markedly narroAA-ed; there was no ir- 
regularity of outline. Small amounts of the 
opaque mitxure passed through the area of 
stenosis and a a^oIatiIus of the sigmoid Avas dem- 
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Fig. a. Case ii. Volvulus oj the sigmoid with partial obstruction. A, the torsion of the colon is visualized clearly 
(arrow). The sigmoid is markedly dilated, B, after evacuation of the opaque enema. The dilated sigmoid 
is still partially filled with the opaque mixture. The t\vo points of narrowing associated with the volvulus 
are indicated by the arrows. The obstruction was of the valve type, the sigmoid and descending colon re- 
taining practically all of the opaque material which had been injected. The importance of the post-evacua- 
tion roentgenogram is well illustrated, as the points of torsion and the distention of the sigmoid are better 


onstrated. The examination was thereupon dis- 
continued. Operation performed later in the day 
revealed torsion of the sigmoid with one com- 
plete turn at the site indicated roentgenologi- 
cally. The sigmoid was necrotic and fecal mat- 
ter was present in the left lower portion of the 
abdominal cavity. Mickulicz resection was per- 
formed. The patient died twenty-four hours 
later. 

Case ii. J, B., male, colored, married, aged 
sixty-six. The patient entered the hospital be- 
cause of severe abdominal cramps and consti- 
pation; the symptoms had been present for 
three days. A compound cathartic pill taken the 


Fig, 3. Case iii. Volvulus of the sigmoid with obstruc- 
tion. Roentgenogram of the abdomen showing a 
markedly distended loop of large bowel in the left 
side of the abdomen extending from slightly below 
the level of the iliac crest into the left upper quad- 
rant. 


seen than in A made during filling of the colon. 
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Fig. 4. Case iv. Vohulus of the sigmoid with ob- 
struction. survey roentgenogram shows 
marked distention of the descending colon 
and moderate amounts of gas in the region 
of the cecum and ascending colon. The 
point of apparent obstruction is at the level 
of the lower arrow. 5 , opaque enema stud- 
ies show the voKmlus (arrows). The cork- 
screw-like arrangement of the mucosa is 
clearly visualized. C, barium enema study, 
spot roentgenogram under roentgenoscopic 
control. The arrows indicate the volvulus. 
The spiral bands of linear density alternat- 
ing at irregular interv.als with areas of in- 
creased radiance are pathognomonic of vol- 
vulus. The length of the involved area and 
the extent of the rotation are clearly de- 
picted in the region of the arrows. 


night before admission had increased the pain 
very markedly. He had never previously had 
constipation, bloody or tarry stools. On exami- 
nation, the abdomen was moderately distended, 
tender and slightly spastic. Peristaltic sounds 
were increased in the left lower and upper quad- 
rants, but were absent on the right. Survey 
roentgenograms of the abdomen revealed mark- 
edly distended loops of colon indicative of ob- 
struction. Barium enema studies demonstrated 
a tj'pical volvulus of the sigmoid and descend- 
ing colon with a markedly distended loop of sig- 
moid between the two areas of torsion (Fig. 2, 
A and B). At operation performed later in the 
day, the vohmius was released and a IV'Iickulicz 


resection performed. The patient recovered and 
was discharged well. 

Case hi. M. L., female, white, single, aged 
seventeen. She entered the hospital complaining 
of pain in the abdomen and obstipation of one 
week’s duration. She stated that she had always 
been constipated. Her bowels moved only about 
once a week and the movements were always 
very large. There had never been bloody or 
tarry stools. Three days prior to admission she 
began to have pain in the lower abdomen. The 
pain was dull and inconstant at the onset, but 
had become very severe and was accompanied 
-by fever and chilly sensations. She had been 
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Fig. 5. Case v. Volvulus oj the sigmoid with obstruction. A, barium enema study, spot roentgenogram made 
during roentgenoscopy. The involved area is indicated by arrows. The mucosal folds are arranged in spiral 
fashion. The sigmoid loop is markedly dilated. B, after evacuation of the opaque enema. The rectum is par- 
tially empty. The sigmoid loop is dilated and retains the opaque fluid. The proximal portions of the colon 
are markedly distended with gas. 


nauseated and had vomited once. She had taken 
five cathartics and several enemas with no re- 
sult. On examination, the abdomen was mark- 
edly distended and tympanitic. No masses were 
palpable. There was marked tenderness over 
the entire abdomen, more marked in the lower 
quadrants. Rectal and sigmoidoscopic exami- 
nations were negative. 

The day following admission, roentgen stud- 
ies of the abdomen revealed marked gaseous 
distention of the sigmoid and lower portion of 
the descending colon. A Miller-Abbot tube was 
passed and retained in position for three days 
without improvement of the patient’s condition 
or relief of the distention. Prostigmine was in- 
effective. On the seventh hospital day, her con- 
dition became suddenly worse and immediate 
operation was deemed necessary. A 360®, clock- 
wise rotation of the sigmoid was found. The 
loop was restored to normal position. There was 
localized gangrene of the sigmoid at the site of 
torsion and the colon proximal to the volvulus 
was markedly dilated, measuring about 5 inches 
in diameter. After resection of the gangrenous 
area, a colostomy was performed. About three 


weeks later, because of retracture and partial 
closure of the opening, a transverse colostomy 
was done. This was subsequently closed and the 
descending colon anastomosed to the rectum. 
The patient was later discharged well. 

Case iv. G. D., male, white, married, aged 
sixty-one. Four years ago the patient was op- 
erated on for “bowel obstruction,” a transverse 
colostomy being done for megacolon with fecal 
impaction. The colostomy was closed about five 
months later. He was always very markedly 
constipated and had been admitted to the hos- 
pital several times because of severe obstipa- 
tion. The present attack began with pain in the 
lower abdomen and marked distention three 
days prior to admission. He had had no bowel 
movement for seven days. He vomited one day 
ago, a foamy white material with no food ele- 
ments or blood. The pain was colicky in char- 
acter and severe. On examination, the entire afj- 
domen was markedly and symmetrically dis- 
tended with generalized tenderness but no 
spasm or rigidity. The liver edge was not pal- 
pable and no masses could be felt. Tympany 
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was present and peristalsis was audible and high 
pitched. There was no fluid wave. Rectal exam- 
ination was negative. The white count was 
7,200; hemoglobin 78 per cent; non-protein 
nitrogen 34. 

Roentgen studies shortly after admission 
comprised survey roentgenograms of the ab- 
domen, which revealed marked gaseous disten- 
tion of the ascending and descending portions 
of the colon, consistent with intestinal obstruc- 
tion. A barium enema examination twenty-four 
hours later showed vohmlus in the region of the 
sigmoid with a characteristic corkscrew arrange- 
ment of the mucosal folds. At operation, a 
Mickulicz resection of the lower colon was per- 
formed, an internal hernia and vohmlus being 
found. The pathologic report was as follows: 
The wall of the gut shows edema and infiltra- 
tion with inflammatory cells; there is an acute 
peritoneal reaction. He made a good recovery 
and the colostomy was closed about two months 
later. 

Case v. F. V., female, white, single, aged sev- 
enty-three. The patient entered the hospital 
because of abdominal distention. At the time of 
admission she was incoherent and irrational, so 
that no history was obtainable. A relative ac- 
companjdng her was also unable to supply any 
details except that during the past week there 
had been complaint of abdominal pain appar- 
ently originating in the left lower quadrant 
with radiation to the right side and increase in 
the size of the abdomen. Physical examination 
was also unsatisfatory because the patient- 
vas drowsy and uncooperative. There was t}Tn- 
pany over the entire abdomen and a suggestion 
of a mass in the left lower quadrant. The ab- 
domen was markedly enlarged and tense. She 
appeared poorly nourished and dehydrated. 
The white blood count was 9,000. Non-protein 
nitrogen was 75, blood chlorides 72, and CO2, 
49. 

Roentgen studies of the colon revealed vol- 
tnilus of the sigmoid with obstruction. Plasma 
was administered. The pulse became thready. 
Her condition was so poor that operation was 
deemed inadHsable. She became pro^essively 
worse and died eight days after admission to the 
hospital. 


SUMMARY 

^'oKmlus of the sigmoid is an important 
cause of intestinal obstruction. It is a con- 


dition in which early diagnosis is essential 
as tlie mortality is high unless the condi- 
tion is relieved promptly. The palliative 
measures applied in other forms of obstruc- 
tion are ineffective in cases due to volvulus. 

Clinical diagnosis is usually impossible. 

Barium enema studies offer a method of 
localizing the obstruction and demonstrat- 
ing its cause. The characteristic roentgen 
findings in volvulus are linear, curved den- 
sities alternating with bands of increased 
radiance over an area several centimeters in 
length in the sigmoid colon. This corkscrew- 
like arrangement of the mucosal folds is 
pathognomonic of vohmlus. 

416 Marlboro St. 

Boston 1 5, Mass. 
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ALTHOUGH the urinary disturbances 
that make up tlie bladder neck syn- 
drome {Oeconotiios) are more frequent in 
tlie male climacteric and preclimacteric, 
they are also seen in infancy and adoles- 
cence. 

In adulthood their presence indicates one 
of two frequent conditions: adenoma or 
cancer of the prostate. 

In infancy and adolescence they always 
presuppose the existence of congenital 
anomalies of the prostatic portion of the 
urethra. If these are excluded, diseases of 
the neck of the bladder are considered and 
careful examinations made to determine 
the anatomical cause responsible and to 
permit of effective treatment. 

For a long time the routine examinations 
(rectal palpation, sounding and cystoscopy) 
gave very little information on this subject 
but on the introduction of cysto-urethros- 
copy (cystoscopy by the McCarthy meth- 
od) a great deal was accomplished in the 
diagnosis not only of those conditions which 
Legueu called dysfunctions of the neck and 
Marion disturbances of the neck, but also 
of the congenital anomalies and acquired 
defects to which the bladder neck is sub- 
ject, though rarely. 

Heitz-Boyer was the first to include 
urethrograph}' in the methods of exami- 
nation of these conditions, with the result 
that this and cysto-urethroscopy brought 
about great changes in this new field of 
urolog}'. 

In his writing on the subject in 1933 he 
does not discuss the roentgenological 
method nor describe the characteristics of 
the various types of disease. 

Marion, discussant of the subject “Dis- 
turbances of the Neck of the Bladder” be- 


fore the Fifth Congress of the International 
Society of Urology which met in London in 
1933 j restricted diagnosis to the investiga- 
tion of the symptomatology and the routine 
methods of examination, from which he ex- 
cluded cystoscopy. 

Colombino also at the same Congress, 
relerring to the question of diagnosis, con- 
sidered only the cysto-urethroscopic ap- 
pearance of certain types of disease of the 
neck. 

Rubritius of Vienna, who devoted a 
great deal of attention to this subject, 
emphasizes rectal palpation, the manner of 
micturition, sounding and cystoscopy as 
methods of diagnosis, and cystometry 
(bladder manometry) for the purpose of in- 
vestigating the function of the detrusor in 
the course of development of certain dis- 
eases. 

Chwalla described four typical cystos- 
copies and in our country Meira discussed 
these, but did not refer to examination by 
urethrography. 

None of tlie most authoritative authors 
on the subject, however, assign greater 
value to urethrography or urethro- 
cystography in the diagnosis of any of the 
conditions that cause the diseases of the 
neck. 

The cysto-urethrographic examinations 
made since 1936 in our patients with the 
bladder neck syndrome and described in 
our works “The propedeutic value of 
urethrocystography” published in the Re- 
view of the Paiilist Medical Association in 
November, 1936, and “Contribution to the 
roentgen diagnosis of affections of the neck 
of tlie bladder,” a preliminary note pre- 
sented before the Section of Urology of tlie 
Paulist Medical xAssociation August 25, 


* Translation made by Audrey G. Morgan, M.D., Medford, Oregon. ^ 

t Read before the Section on Radiology of the Paulist Medical Association, Januar) 1944- 
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1940, show the undeniable value of such 
examinations, not only in the individual- 
ized diagnosis of the clinical forms of 
adenoma of the prostate, but also of the 
conditions which constitute the true affec- 
tions of the bladder neck (congenital anom- 
alies and acquired deformities) and those 
which most frequently cause the so-called 
diseases of the neck of the bladder. 

Most authors do not give a clear descrip- 
tion of each anatomical condition respon- 
sible for the dysfunctions of the bladder 
neck; there is even a certain confusion in 
considering some of them, such as hyper- 
tonia and sclerosis, fibrosis and hyper- 
trophy of the trigonal muscle. 

But clinical, cysto-urethoscopic and cys- 
to-urethrographic examinations, transvesi- 
cal surgical inspection of the neck and his- 
topathological examinations furnish means 
of differentiating the following anatomical 
conditions which cause the so-called dis- 
eases of the bladder neck and their well 
known syndrome. 

A. Valves of the Neck (valvula coli), re- 
sulting from an atrophy or congenital 
hypoplasia of the prostate gland and which 
are differentiated into: 

1. (a) Valves without gland substance 

Formed only by mucosa (mu- 
cous valves) 

Formed of mucosa and muscle 
(muscular valves) 

(b) Valves with gland substance 
(musculoglandular valves). 

2. Great development of the circular 
bundles but without a projecting 
border which acts as a valve (Eng- 

lisch). 

B. Congenital atrophy of the ruck which 
is based on absence or congenital hypo- 
plasia of the prostate. The internal open- 
ing of the urethra is punctate and the pro- 
static part of the urethra short and not 
ver}' well developed, or very much elon- 
gated. Sometimes the colliculus seminalis is 
hypertrophied (Athayde Pereira). 

' C. Acquired atrophy of the neck resulting 
from: 

(a) senile atrophy of the prostate 


(b) absence of the prostate from extir- 
pation 

(c) atrophy of the prostate from castra- 
tion or disease of the testicles 

(d) atrophy from suppuration of the 
prostate 

(e) traumatic atrophy of the prostate. 

In these conditions the bladder neck (in- 
ternal opening of the urethra and sphincter 
of the bladder) is involved in the pathologi- 
cal process and loses its normal character- 
istics. 

D. Sclerosis of the neck based on inflam- 
matory atrophy (contraction) of the pros- 
tate (chronic disease) and the forms of 
chronic prostato-vesiculitis with fibrosis 
and retraction (v, Lichtenberg-Hecken- 
bach). 

This is a transformation of the contrac- 
tile element of the sphincter of the neck into 
cicatricial tissue resulting from acute or 
chronic inflammation (inflammatory’' and 
cicatricial atrophy). 

There is loss of contractility, excess of 
connective tissue and atrophy of the sub- 
mucosa to the degree to which the mucosa 
becomes cicatrized. 

The names which some authors have 
given this condition of cicatricial sclerosis 
and inflammatory fibrosis of the neck result 
from this. 

This appearance may be found also in 
cancer of the prostate (scirrhous). 

Here we must consider: 

(a) Genuine sclerosis (sclerosis of the 
internal opening of the urethra), 
sclerosis of the sphincter (inflam- 
matory’') and the sclerosis of senile 
involution. 

(b) The glandular sclerosis (pseudo- 
sclerosis) of adenoma without hy'per- 
trophy (adenoma of the prostatic 
glands properly speaking and rarely 
“very minute intraprostatic adenom- 
ata”). 

(c) Sclerosis following prostatectomy 
(permanent tampon); endoscopic re- 
section and electrocoagulation of the 
neck. 

E. Hypertonia of the sphincter of the 



VoL. 56, No. 4 


Diseases of the Neck of the Bladder 


491 


neck (rigidity of tlie sphincter — Chwalla, 
contracture of the neck of tlie bladder — 
ChetAvood) which may be transitory or 
permanent, and which may bring about 
functional hypertrophy of the sphincter 
(h}’pertrophic ring of the internal opening 
of the urethra — Englisch). 

The substrate of hypertonia may be: 

(a) Inclusions of micro-adenomata in the 
sphincter which irritate it and pro- 
voke contracture. 

(b) Defective innervation of the sphinc- 
ter. 

(c) Existence of subacute or chronic in- 
flammation of neighboring organs 
(prostate and seminal vesicles). 

Rubritius includes also: 

(1) Idiopathic hypertonia of rather ob- 
scure etiology to which many authors 
attribute a congenital origin and And 
it only in young people. 

(2) Hypertonia of central origin (transi- 
tory or permanent) in the begitming 
of tabes, in myelitis, multiple sclero- 
sis, trauma of the medulla and the 
myelodysplasia of spina bifida oc- 
culta. 

In tlie syndrome caused by the latter, 
tenesmus supplants the other symptoms. 

F. Hypertrophy of the trigonal muscle. 
This has been studied thoroughly by 
Young, Hinmann and Wesson, under the 
name, however, of fibrosis of the neck, but 
distinct from inflammatory fibrosis. 

Rarely it originates in congenital defect 
but in the majority of cases it is acquired. 
The compensatory hypertrophy is the re- 
sult of the muscular force required for the 
constant opening of the bladder orifice (in- 
ternal opening of the urethra) obstructed 
for a shorter or a longer period or perma- 
nently, by some obstacle to the passage of 
the urine. 

It is also called “median bar” and is fre- 
quently accompanied by hypertrophy of 
the interureteric ligament (interureteric 
torus, Mercier’s bar). 

Fasciculated bladder and pulsion di- 
verticula are the effects on the detrusor, 
while the urinary syndrome (dysuria, pol- 


lakiuria and retention) results from dys- 
function of the sphincter and the condition 
of the detrusor. 

Hypertrophy of the trigonal muscle is a 
compensatory condition which may disap- 
pear with removal of the obstacle (calculus 
of tile prostatic urethra, stricture of the 
urethra, adenoma of the median lobe and 
sclerosis of the neck itself)- 

Hypertrophy of the trigone after a time 
becomes an obstacle to micturition, result- 
ing in a serious exacerbation of the above 
mentioned neck syndrome (dysuria, polla- 
kiuria, tenesmus of the bladder and the 
neck and retention of urine). 

This h}'pertroph}' finalh' becomes trans- 
formed into a valve with a posterior recess 
by the dorsal elevation of the muscular part 
of the trigojie, including the interureteric 
ligament. 

The more urine accumulates in the blad- 
der, the more impossible its physiological 
evacuation becomes. 

For the roentgen diagnosis of these con- 
ditions it is necessary to prepare the pa- 
tient with a thorough irrigation of the 
rectum. 

The presence of fecal masses or gas in the 
ampula interferes with the examination by 
superimposing spots on the image of the 
bladder neck, wliich is to be studied par- 
ticularly. 

The technique used by us* is based on: 

(a) The previous filling of the bladder 
for the purpose of demonstrating its whole 
internal outline, particularly that of the 
basal portion. Sixty to 80 cc. of contrast 
medium is injected. When there is residual 
urine the emptying of the bladder by 
sounding should precede the filling with 
contrast medium. 

(b) The filling of the whole length of the 
urethra with 15 to 20 cc. of contrast me- 
dium. A syringe holding 20 cc. is used for 
this purpose, the piston of which should 
slide easily and to which is attached a rub- 

♦ Pereira, -A.. Contribution to the roentgen diagnosis of affec- 
tions of the bladder neck; preliminary note. Urological Section of 
the P.aulist Medical .Association, .August 25, 1940- ^ 
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ber tip capable of closing the meatus of the 
urethra. 

(c) A roentgenogram made exactly at 
the termination of the filling of the ure- 
thra.f This makes it possible to obtain a 
clear view of the prostatic urethra and a 
perfect image of the internal opening of the 
urethra with the changes which will identi- 
fy the various types of dysfunction and 
other diseases. The injection should not be 
too rapid nor yet too slow. Care must be 
taken not to use violence so as not to im- 
pair the clearness of the roentgen image 
and not to cause rupture of the bulb with 
arteriovenous reflux. 

Positions. From the point of view of sys- 
tematizing the examination two positions 
are used: (a) oblique or semiprofile (in 
which the image of the prostatic urethra 
is detached from that of the symphysis 
pubis); (b) anteroposterior, or from in front. 
In the first the patient is placed in dorso- 
lateral decubitus, preferably right, with the 
hip flexed and in forced abduction, while 
the opposite leg is extended, holding the 
foot of the flexed leg. In the anteroposterior 
position the patient lies in dorsal decubitus. 

Centering the roentgen tube on the pubis 
the roentgenogram is made according to 
the special requirements of each apparatus 
(milliamperage, exposure time and kilovolt- 
age, which vary with the thickness of the 
patient’s body). 

In the anteroposterior position better 
images are obtained with an axial inci- 
dence of the rays on the pelvis (Sgalitzer’s 
method). 

Though there is a great deal of discus- 
sion in regard to the qualities and the 
preference to be given to the various con- 
trast media used in the examinations (thor- 
otrast, uroselectan and perabrodil, 20 per 
cent lipiodol or neoiodopin, 15 pet cent 
sodium iodid, 30 per cent suspension of 
neobaryta, barium sulfate and citobar- 
ium, some of them dangerous, others ir- 
ritating, some expensive) we prefer a 

t Based on the principle of ceretiral artcriograpli)' of Egas 
Moniz of Lisbon. 


suspension of luxbarium,* made by the 
Spic Laboratory of Sao Paulo, because of 
its low cost, ease of preparation, chemical 
harmlessness and perfect tolerance. 

The suspension is prepared at the time 
of using by adding 30 gm. of the powder 
to 100 cc. of boiling water in a vessel pre- 
viously heated. 

Roentgen Diagnosis. Having obtained the 
two roentgenograms, profile and anteropos- 
terior, the interpretation or roentgen diag- 
nosis must then be made. It is the urologist 
who is best fitted to make this examination 
and interpret it most accurately. He knows 
the clinical history of the patient, has made 
the necessary examinations and knows 
what is to be proved or disproved. 

With regard to the diagnosis of diseases 
of the bladder neck the following will have 
to be considered: {a) the filling character- 
istics of the bulbar, membranous and pro- 
static urethra; (b) the shortening, length- 
ening, deformities, dilatations and angula- 
tions of the prostatic urethra (supra- and 
inframontanal parts); (r) the appearance 
of the internal opening of the urethra, its 
position in relation to the bladder cavity, 
its borders; (d) the configuration of the ele- 
vations of the basal plane of the bladder, 
and (e) the completeness, clearness and de- 
formities of the internal outline of the 
bladder (Fig. i, 2, 3, 4 and 5). 

The roentgen diagnosis will result from 
the detailed observation of the points men- 
tioned above, taking into consideration 
the characteristics of the prostatic urethra, 
of the internal opening of the urethra of the 
basal plane and the outline of the cysto- 
gram. The roentgenogram not only fur- 
nishes elements for the diagnosis of diseases 
and their effects on the bladder (detrusor), 
but if these are lacking it gives evidence 
of the plastic tonus, hypertonia, paresis or 
complete atony of the bladder. 

Nevertheless the interpretation will be 
arrived at by a careful inspection of the 
combined results of cystography and ure- 
thrography which will be completed by the 

* Base barium sulfate. 
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Fig. I, a, 3, 4 and 5. Normal bladder neck. 

Fig. 1. E. AI., aged forty-four. Relative impotence. 
Profile roentgenogram. 

clinical history of the patient and some- 
times by other routine examinations (pal- 
pation, sounding, cysto-urethroscopy). 

In diseases of the neck it is only possible 
to fix roentgenologically tliree images which 
correspond to anatomical conditions: 

I. Image of the plane neck (Fig. 6 to 13) 
without protruding borders in both tlie pro- 


Fig. 3. M. M., aged forty-four. Latent prostatitis and 
exaggerated dilatation of the prostate gland. Pro- 
file roentgenogram. 

file and anteroposterior roentgenograms. 
It represents a hypoplasia of the sphincter 
and of the tissues which form tlie borders at 
the internal opening of the urethra, or a 
retraction from sclerosis both of these 
tissues and of the sphincter itself. It cor- 
responds to both congenital and acquired 
atrophy and to sclerosis of tlie neck. 

The differentiation between them can 
only be made by clinical examination in 
association with some roentgen character- 
istics of the prostatic urethra. 




Wiij 
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Fig. 5. C. G., aged forty. Relative impotence, hy- 
pertrophy of the colliculus. Anteroposterior roent- 
genogram. • 


(a) In congenital atrophy the prostatic 
urethra is short, or slender and much 
elongated. Sometimes the colliculus semi- 
nalis is hypertrophied. 

(b) In acquired atrophy the internal 
opening of the urethra is changed, but the 
prostatic urethra may keep its propor- 



Fig. 7. B. S., aged forty. Plane neck. Congenital hy- 
poplasia of the neck and prostate. Hypertrophy of 
the colliculus. Profile roentgenogram. 

donate dimensions (coagulation of the 
neck, partial or total resection). 

In the atrophy of senile involution with 
reduction of the size of the prostate, ob- 
viously the prostatic urethra is shortened, 

(c) In sclerosis of the bladder neck, 



Fig. 6. E. C., aged forty. Plane neck. Congenital hy- 
poplasia of the neck and prostate. Profile roent- 
genogram. 


Fig, 8. E, R., aged thirty-eight. Plane neck. Con- 
genital hypoplasia of the neck and prostate. Pro- 
file roentgenogram. 
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Fig. 9. N. R., aged twenty-nine. Plane neck. Con- 
genital hypoplasia of the neck and prostate. Hy- 
pertrophy of the colliculus. Profile roentgenogram. 


shortening generally occurs because of tlie 
inflammatory retraction of the prostate 
gland. 

The image is identical in the profile and 
anteroposterior roentgenograms. It shows 
a punctate smooth neck in the fundus of the 
bladder which does not change under anes- 
thesia (operative verification). 



Fig. II. V. S., aged thirt3--six. Plane neck. Inflam- 
matorj- atrophy of the neck and prostate. Stric- 
ture of the urethra. Profile roentgenogram. 


1. Fish-mouth image (Fig. 14 to 18). This 
represents exaggerated growth of the bor- 
ders into the bladder cavity and corre- 
sponds to an exaggerated tonus of the 
sphincter. The image corresponds also to 
what is seen in the neck when the bladder 
is opened. But under local anesthesia more 
than under spinal or general anesthesia, 
the sphincter relaxes and the protrusion 
disappears. It is therefore a transitory 
image and exists only when there are at- 
tacks of hypertonia of the sphincter. 



1 — . X 

Fig. 10. The same c.ase as in Figure 9. Anteroposte- prostate, sclerosis of the neck, hj’pertroph) of the 
rior roentgenogram. colliculus. Profile roentgenogram. 
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Fig. 13. M. S., aged fifty. Plane neck. Atrophic 
prostate, sclerosis of the neck, urinary infection. 
Profile roentgenogram. 

In certain diseases of the medulla the 
hypertonia becomes permanent and in that 
case the image persists and is not changed 
by any kind of anesthesia. 

It is reproduced better in the profile than 
in the anteroposterior roentgenogram and 
always shows an elongation of the image 
of the prostatic urethra. 

3. 1 771 age of hypei'ti'ophy of the ti'igOTial 
muscle (Fig. 19 and 20). Here the tissue 
which corresponds to the trigonal muscle 



Fi<,. 14. H. M., aged sixty-f<mr. Hypertonia of the 
sphincter, sub.nctJte prostntovcsiciiliris. Profile- 
roentgenogram, 



Fig. 15. The same case as in Figure I4. Enlarged 

image. 


(seen in profile) is increased and tends to 
invade the bladder. In this growth it ex- 
tends along the prostatic urethra and de- 
viates the internal opening of the urethra 
so that it projects forward. As it is a pro- 
gressive condition, in the early stages the 
prostatic urethra is not changed and the 
muscle protrusion is barely perceptible. 

The roentgen image faithfully reproduces 
these appearances but only in the profile 
roentgenogram. The posterior border of 
the internal opening of the urethra grows 
forward and becomes superimposed on the 



h iG. 16. M. M., aged twenty-eight. Hypertonia of the 
sphincter, subacute prostatovesiculitis. Profile 
roentgenogram. 
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Fig. 17. A, F., aged forty-seven. Hypertonia of the 
sphincter, subacute prostatovesiciilitis. Profile 
roentgenogram. 


anterior border, even forming a sort of 
vahnilar tongue. 

In the anteroposterior roentgenogram 
taken in the advanced stages the image 
may resemble that of adenoma of the 
median lobe in the beginning of its growth. 

When the hypertrophy of the median 
lobe coincides with hypertrophy of the trig- 
onal muscle the image does not show any- 
thing characteristic except the protrusion 
of the adenoma itself. 

.'\mong eo cases of disease of the bladder 



Fig. 18. J. A., aged fifty-eight. Hypertonia of the 
sphincter with a subacute exacerbation. Profile 
roentgenogram; image enlarged. 



Fig. 19. J. M., aged fifty-eight. Hypertrophy of the 
trigonal muscle, stricture of the urethra, prostato- 
vesiculitis. Profile roentgenogram. 


neck examined the following roentgen 
forms were seen: 

Cases 


Congenital atrophy of the neck 4 

Acquired atrophy i (trauma) 

Sclerosis of the neck 6 

Hypertrophy of the sphincter 6 


Hypertrophy of the trigonal muscle. . . 3 


In 4 cases surgical operations to which 
the patients were subjected showed that the 
roentgen images corresponded exactly to 
the surgical findings (plane neck with punc- 



Fig. 20. P. S., aged sixty-one. Hypertrophy of the 
trigonal muscle, tot.aI stricture of the urethra, 
urinary infection, tabes. Profile roentgenogram. 
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tate orificcj protrusion of the mucosa of the 
neck into the bladder and valvular protru- 
sion of the posterior border of the neck). 

In a case of hypertrophy of the trigonal 
muscle operated on by Blatt’s technique 
(cuneiform resection) the characteristic 
histopathology of the excised segment was 
found (muscular hypertrophy and inter- 
stitial fibrosis). 

A cystogram obtained in conjunction 
with urethrography in some cases showed 
disease of the detrusor, such as hypertrophy 
(fasciculated bladder), pulsion diverticula 
and the image of paretic bladder (the de- 
trusor does not accommodate itself by 
plastic tonus to the contrast medium in- 
jected into the bladder and the image loses 
its clearness of outline, particularly in the 
free parts of the bladder). 

Accidents durmg Urethrocystography . Al- 
though these examinations are carried out 
by specialists accidents do occur to which 
attention should be called; {a) small infrac- 
tions of the mucosa of the prostatic ure- 
thra from distention during filling; {h) As- 
suring of the bulbar cul-de-sac from dis- 
tention if the injection of contrast medium 
is continued when there is spasm of the 
striated sphincter; (r) even rupture of the 
bulbar cul-de-sac with ure thro venous re- 
flux or extravasation of the injected con- 
trast medium; (d) reactivation of latent 
inflammatory processes in the prostate and 
seminal vesicles as well as recurrences of 
pre-existing pyelonephritis. 

Co7Jtrawdications. In the roentgen di- 
agnosis of diseases of the neck of the blad- 
der there are contraindications to cysto- 
urethrographic examination which may be 
summarized as follows: ici) when there is 
recent trauma resulting from instrumental 
examination with or without loss of blood 
(danger of reflux and its serious conse- 
quences); {h) in patients with acute or 
recent gonorrhea; (c) in the course of acute 
adnexitis (recurrent prostatovesiculitls) 
with attacks of hypertonia; (d) in acute 
attacks of cystitis; (e) in the course of re- 
gression of abscess of the prostate opening 
into the urethra. 


CONCLUSIONS 

From a number of patients examined in 
whom the diagnosis of disease of the neck 
of the bladder could be made by roent- 
genography, we conclude that urethro- 
cystography as practiced by us is necessary 
and even indispensable in the examination 
of these patients: 

(a) Because it permits of an accurate 
differentiation between the different ana- 
tomical conditions and anomalies of the 
neck responsible for disease, 

(b) Because it permits of differential 
diagnosis from adenoma of the prostate, 
particularly that of the median lobe. 

(c) Because it makes it possible to de- 
termine the condition of the detrusor dur- 
ing disease, showing its hypertrophy, pul- 
sion diverticula and the sign of paretic 
bladder. 

Rua Traip6 1036 
Sao Paulo, Brazil 
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HOW EXACT IS THE ROENTGEN DIAGNOSIS OF 
HEART VALVE CALCIFICATIONS? 

By L. WALK 

VASTERAS, SWEDEN 


T?XCEPT for statements of Sosman no 
^ publications concerning the exactness 
of the roentgen diagnosis of heart valve 
calcifications seem to exist. Sosman reports 
the diagnostic results in 20 patients, where 
calcifications were demonstrated roent- 
genologically ; in every case massive cal- 
cium deposits were found at autopsy. There 
was one diagnostic error in interpretation, 
a deposit of calcium in the aortic valve be- 



Fig. I. Autopsy specimen (roentgenogram). Four 
small calcareous deposits in the mitral valve; the 
largest of these was diagnosed while the patient 
was still living. 

ing interpreted as calcification in the coro- 
nary arteries. This was a positive error of 
5 per cent. The negative error was much 
greater, as often cases of chronic valvular 
disease were seen with small or moderate- 
sized calcium deposits in the injured valves 
which had been overlooked or missed at 
roentgenoscopy. Recently Sosman has 
stated that the positive roentgen findings 
were now confirmed at autopsy in ever)” 
case; no records as to the actual extent of 
error in the negative roentgen diagnosis are 
found in this article. 

We have been able to control our positive 
or negative roentgen findings in 33 pa- 
tients. This material* includes only cases 
with autopsy-verified alterations of the 

* Col'tctfd the T. Medical Clinic of the I'niver^ity T.irni. 


valves, which are calcareous in 1 1 and non- 
calcareous in 22 cases. The alterations are 
due either to endocarditis or to syphilis. 
Cases with atherosclerotic affections of the 
valves are not included in this material; 
neither are cases with intact valves in non- 
valvular heart disease. Our results were the 
following: from 8 cases of calcification in 
the mitral valve 6 were found and 2 were 
missed at roentgenoscopy, 2 cases of calci- 
fication in the aortic valve were both found, 
and I further case of calcification in both 
the mitral and the aortic valve was missed 
at roentgenoscopy. In one of the diagnosed 
cases the calcareous deposit seen during life 
was found to be only 1.5X2 mm. at autopsy 
(Fig. i). In cases with non-calcareous al- 
terations the roentgenological record al- 
ways has been negative. Thus we had our 
positive roentgen findings confirmed at 
autopsy in every case, while the error of the 
negative diagnosis was 12 per cent. We 
usually used 90 kv. (peak) and 3 ma. in 
chest roentgenoscopy. 

Errors in the roentgen diagnosis may be 
caused by the method (massive pleural ef- 
fusions, which make it difficult to see de- 
tails; corpulent patients). Most of the 
errors, however, are caused by the roent- 
genologist himself, e.g. if he is tired, if he 
has not adapted his eyes adequately, or if 
for some cause he cannot work with full 
attention. Once, after night service in the 
medical department, I in spite of all care 
missed a mitral calcification ; a few days later 
I diagnosed it in the same patient at a 
glance. I have looked for the dates when the 
errors happened; in 2 of our 3 overlooked or 
missed cases the roentgenologist probably 
found it difficult to concentrate. 

The purpose of this publication is to 
show the actual extent of error in the nega- 
tive roentgen diagnosis of heart valve calci- 
fications, and also to confirm the state- 


500 



Vot.. s(i, N'O, 4 


Roentgen Diagnosis of Heart Valve Calcifications 


501 


ments of Sosman as to the accuracy of the 
method. 

Sanatoriet 
Vas^teras, Sweden 
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THE EFFECTS OF BETA IRRADIATION ON 

THE RABBIT’S EYE* 

By WILLIAM F. HUGHES, JR., and CHARLES E. ILIFF 

BALTIMORE, MARYLAND 


T)REVIOUS studies on the effect of ir- 
radiation on the eye have been con- 
cerned largely with roentgen rays and gam- 
ma rays of radium. Clinically, the beta rays 
of radium have been used extensively in 
ophthalmology for the treatment of a wide 
variety of conditions affecting the con- 
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Fio. I. Photograph of the Burnam beta-ray applica- 
tor with'a side view of the disassembled tip show- 
ing {a) the brass holder with walls 1 mm. in thick- 
ness, (/>) container for the glass capsule, and (c) 
glass capsule containing the radon. 


junctiva and cornea. The dosages used for 
such treatments have been determined em- 
pirically without satisfactory knowledge of 
the range of tolerance of the normal ocular 
tissues for a single dose of beta irradiation 
or the cumulative effects. Also, individuals 
may show apparent differences in tissue 
sensitivity to beta rays. 

The effective use of beta irradiation re- 
quires an exact knowledge of the differen- 
tial between the sensitivity of normal tis- 
sues and the pathologic tissues to be 
treated. It is the purpose of this study (i) 
to standardize the technique of applying 
beta irradiation to the eye, controlling such 
factors as the distance of the applicator 
from the eye, the size of the area irradiated, 
and the site of application; (2) to deter- 
mine the tolerance of the normal tissues of 
the anterior ocular segment for beta irra- 
diation; and (3) to describe the clinical and 
pathologic characteristics of the lesions 
produced by various doses with special 
references to the differences in reactivity 
between the cellular components of the 
conjunctiva and cornea. 

The absolute dosages determined for the 
rabbit’s eye in these experiments are not 
necessarily applicable to the human eye. 
However, the important features in the 
technique of application, the differences in 
sensitivity between various cellular com- 
ponents, the principles of cumulative ef- 
fects, and the general characteristics of beta 
irradiation burns are probably similar in 
the rabbit and human eye. 

MATERIALS AND METHODS 

The Burnam applicator^ for beta irradi- 
ation was used in these experiments (Fig. 
1-3). In this applicator, the glass capsule 
containing the radium emanations or radon 


* From the Wilmer Ophthalmological Institute of the Johns Hopkins Hospital and University, Baltimore, Maryland. 
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is held in a brass tube of Avails 2 millimeters 
in thickness. This pret'^ents the escape of 
beta raj^s except through a 4 mm. opening 
at the end of the applicator. The glass bulb 
containing the radon is located 1 mm. from 
the end of the tubcj and the thickness of 
the glass is sufficient to prevent the escape 
of alpha particles. Gamma rays are emitted 
simultaneously A\dth the beta rays but only 
in comparatiA^ely Ioav concentratioiij a ratio 
of approximately 100 electrostatic units of 
ionization produced by the beta rays to i 
unit produced by the gamma rays. Ac- 
cordingly^ therapeutically useful doses of 
beta rays can be applied Avithout significant 
gamma irradiation. 

In eai'ly experiments, the applicator was 
held either manually or fixed in a ring stand 



Fig. 2. Photograph of the Burnam beta-ray applica- 
tor, an end view of the disassembled tip, and (a) an 
end A’iew of the Incite contact glass holder for tlie 
head of the applicator, (i>) semicircular lead pro- 
tector for localization of tlie irradiation, and (c) 
aluminum filters which can be inserted into the In- 
cite holder. 



Fig. 3. Photograph showing treatment of the prop- 
tosed rabbit’s eye with Burnam beta-ray applica- 
tor and lucite contact glass. 


about 5 mm. aboA^e the rabbit’s eye. Al- 
though the rabbits Avere anesthetized AAnth 
ether during treatments, the eyes could not 
be kept entirely stationary. In order to 
eliminate such AMriations in the distance of 
the applicator from the eye and the size of 
the area treated, a contact glass holder 
made of lucite Avas designed for the beta ap- 
plicator (Fig. 2 and 3). When this Avas 
placed directly on the rabbit’s eye, the 
glass bulb containing the radon Avas held 
constantly 6 mm. aboA'^e the site of applica- 
tion (Fig. 3), and an area 1 1 mm. in diame- 
ter Avas exposed. In some experiments, thin 
discs of aluminum AA^ere inserted into the 
upper part of the contact glass to screen 
out part of the beta rays. To protect the 
cornea during the treatment of a sector of 
the limbus, a semicircular piece of lead 
AA^as inserted into the end of the contact 
glass in certain experiments. 

In these experiments, the dose of beta 
irradiation has been recorded in terms of 
gram-seconds of radium because of the ease 
AATth AAdiich the time exposure in seconds 
can be calculated from the strength of the 
radium in milligrams or its equivalent of 
radon in millicuries; for example, 
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No. gram sec. desired Xiooo 

No. sec. exposure 

No. mg. radium or No. millicuries of radon. 

For conversion into the international dos- 
age unit “milligram-hours” the number of 
gram-seconds must be multiplied by the 
factor 0.278 thus: 

1000 

No. milligram-hours =No. gram-sccondsX . 

60 x6o 

Mongrel rabbits were used except albino 
or black animals. The weight of the rabbits 
ranged between 4 and 6 pounds, and all the 

Table I 

SCALE FOR GRADING THE SEVERITY OF OCULAR 
LESIONS PRODUCED BY BETA IRRADIATION 

Maximum 

Grade 


Corneal 

Opacification: density Xarea =4 X4 16 
V ascularization ; 3 

Ulceration ; -f 4 = perforation = 1 00% 
corneal lesion regardless of other 
values 4 

Edema: 3 


Total points for estimation of cor- 
neal lesion 24 = ico% 

Duration of corneal opacity: 14 days 
and over 4 

Conjuncthal 

Redness 2 

Edema 3 

Necrosis (petechial hemorrhages or 
ischemia) 2 

Mucopurulentdischarge 2 

Iritis 3 


Total points for estimation of ocu- 
lar lesion 40 = 100% 


"Maximum ocular reaction” =sum of the maximum 
values for each symptom during the course of ob- 
servation, and conversion of the total to a per- 
centage figure. This gives an index of the acute- 
ness of the reaction. 

"Final corneal opacity” =sum of the values of the 
corneal symptoms on the last day of obser\'ation, 
a total of 24 points or corneal perforation rcpre- 
.scnting a loo% lesion. If the cornea became clear, 
the day on viuch this occurred is recorded. 


animals were at least four months old. Dur- 
ing treatments under ether anesthsia, the 
eyes were popped out between the lids and 
maintained in that position by clamping 
the lids behind the globe. 

A numerical estimation of the severity of 
the lesions produced by beta bums was 
made by using a modification of methods 
previously outlined^ (see Table i). 

STANDARDIZATION OF TECHNIQUE AND 
DOSAGE 

1. Without Contact Glass Applicator. 
Twenty-four normal rabbit eyes were ex- 
posed to varying doses of beta irradiation 
holding the Burnam applicator as steadily 
as possible about 4-6 mm. above the center 
of the cornea. The ocular reactions follow- 
ing these exposures showed considerable 
variation in intensity. Doses of 100 gram- 
seconds or less produced little more than a 
transitory conjunctival reaction with punc- 
tate erosions of the corneal epithelium 
stainable with fluorescein. A transitory 
haziness of the cornea appeared after ex- 
posure to doses of 24 gram-seconds and 
over. Three eyes exposed to 200 gram- 
seconds developed moderately severe con- 
junctival and corneal lesions, and one 
cornea exposed to 250 gram-seconds had 
perforated by the twenty-fifth day. 

2. With Contact Glass Applicator. When 
the beta applicator was held constantly 
by the contact glass 6 mm. above the center 
of the cornea covering an area of about 1 1 
mm., the lesions were more severe than 
those produced Mthout the contact glass 
holder (Table ii). No significant corneal 
reaction followed an exposure of 18 gram- 
seconds. Exposures of 24-36 gram-seconds 
produced a faint haziness of the cornea with 
punctate staining by fluorescein. Exposures 
of 50 and 60 gram-seconds resulted in mod- 
erate corneal damage, still present after 
nineteen days. Eyes exposed to 75 gram- 
seconds developed rather severe conjunc- 
tival and corneal symptoms, resulting in 
perforation of the cornea in several in- 
stances. 

3. Comparison oj Both Eyes in the Same 
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Animal. A comparison of the seventy of the 
ocular reaction produced by beta irradia- 
tion in opposite eyes of the same animal 
affords an estimation of the variability in 
technique of application. Both eyes of 5 
rabbits were exposed to 75 gram-seconds 
using the contact glass applicator. The 
average difference in the maximum ocular 
reaction between the two eyes of each ani- 
mal was only 6 per cent (standard deviation 
of the different values from tlie mean =6 


ha\nng an average residual corneal opacity 
of 54 per cent and 46 per cent respectively. 
Therefore, a standard de^nation of 25 per 
cent in the severity of the average final cor- 
neal opacity after thirty-two days was 
present in these 5 animals. 

5. Localization of the Lesion. The damag- 
ing effect of beta irradiation appeared to be 
localized to the site of application, espe- 
cially when smaller doses were used. The 
area of corneal opacification and edema 


Table II 

SEVERITY OF OCUI..A,R REACTION'S PRODUCED IN' NORMAL RABBIT’s EYES BY BETA 
IRRADIATION USING BURNA.M APPLIC.ATOR AND LUCITE CONTACT GLASS 


Dosage and Site 
(No. gram-seconds) 

No. Eyes 

Maximum 

Ocular 

Reaction 

Per Cent 

Final 

Corneal 

Opacity 

Per Cent 

Day of 
Final 
Reading 

Corneal 

Erosion 

18 gm-sec. cornea 

I 

I 

0 

13 

Doubtful 

24 gm-sec. cornea 

4 

r\ 

I 

13-32 

Slight punctate staining 

30 gm-sec. cornea 

4 


0 

13-32 

Slight punctate staining 

36 gm-sec. cornea 

4 

J 


13-47 

Punctate staining 

36 em-sec. limbus 

I 

I 

0 

47 

Doubtful 

50 gm-sec. cornea 

I 

17 

16 

19 

Superficial 

60 gm-sec. cornea 

I 

21? 

19 

19 

Superficial 

75 gm-sec. cornea 

10 

72 (SD = i 7 )=^ 

8o(SD=25) 

3 - 

Perforation (6 eyes) 
Superficial (5 eyes) 

loo gm-sec. cornea 

I 

33 

35 

19 

Superficial 

200 gm-sec. cornea 

I 

94 

100 

47 

Perforation 

200 gm-sec. limbus 

I 

31 

12 

47 

Superficial 


* SD = standard deviation of the mean. 


per cent). Only one rabbit showed any 
difference in the corneal opacity of the two 
eyes after 32 days, an average difference for 
the series being 1.6 per cent (standard devi- 
ation =3 per cent). This indicates that the 
dosage of beta irradiation can be applied 
vTth some accuracy by this technique. 

4. Variation in Individual Sensitivity to 
Beta hradiation. A comparison of the 
ocular reaction produced by the standard 
dose of 75 gram-seconds among different 
rabbits revealed large differences in reac- 
thdty. h. standard deviation of 16 per cent 
in the maximum ocular reactions was ob- 
tained for the differences between tlie 5 
rabbits. Perforation of both corneas oc- 
curred in three animals, the other 2 rabbits 


was usually limited to the diameter of the 
contact glass. However, with doses of 75 
gram-seconds or over, the lesion spread be- 
yond the exposed area of 6 mm. and in- 
volved most of the cornea; These changes 
were somewhat late, and might be ac- 
counted for by secondary processes such as 
spreading of edema throughout the entire 
stroma, an inflammatory reaction, and 
corneal vascularization. AVhen precautions 
were taken to protect the cornea, the limbal 
region tolerated an ex-posure of 75 gram- 
seconds, without secondary corneal in- 
volvement. One eye which received a single 
application of 200 gram-seconds at the 
limbus developed a maximum ocular reac- 
tion of only 31 per cent and a small 
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opacity of the adjacent cornea. The op- 
posite eye of this animal received 200 gram- 
seconds to the center of the cornea and de- 
veloped a 94 per cent maximum ocular reac- 
tion with perforation of the cornea. 

6. Screening, In a few experiments, alu- 
minum discs of varying thicknesses were 
placed over the end of the beta-ray applica- 
tor within the contact glass holder. As to be 
expected, the intensity of the reaction was 


bit’s eye resulted in a migration of the 
limbal pigment over the surface of the 
cornea although no definite staining with 
fluorescein was detected. Histologically 
also, there was some disturbance of the 
corneal epithelium after exposure of the 
eye to 75 gram-seconds with the 0.30 mm, 
filter and to a less extent with the i mm. 
filter. No evidence was obtained that the 
filtered beta rays produced deeper lesions 





WeeKs 

Fig. 4. Cumulative effects of repeated small doses of beta irradiation on the rabbit’s eye. Each curve repre- 
sents the average of two eyes in different animals. One rabbit proved resistant to repeated doses of 12 gram- 
seconds and 18 gram-seconds every week for ten weeks in opposite eyes, obtaining a maximum corneal re- 
action of 6 per cent and 10 per cent respectively. Exposures were discontinued two weeks before each 
maximum peak of reaction. 


reduced; e.g., exposure of 300 gram-seconds 
through a i mm. filter produced only a 
superficial punctate erosion of the corneal 
epithelium, 300 gram-seconds with a 0.43 
mm. filter produced a corneal lesion com- 
parable to that seen after a 50-60 gram- 
seconds unfiltered exposure, and 300 gram- 
seconds v.'ith a 0.30 mm. filter produced a 
somewhat more severe lesion. The corneal 
epithelium was not completely spared by 
such screening. Application of 48 gram- 
seconds with a 0.30 mm. filter over the 
limbal region of a heavily pigmented rab- 


than the unfiltered beta rays, with relative 
sparing of the epithelium. 

Using the contact glass with semicircular 
lead protector, a 75 gram-seconds exposure 
resulted in a minor semicircular opacity of 
the cornea, not only smaller but also le.ss 
intense than that obtained without the 
lead protector. 

CUMULATIVE EFFECTS 

The possibility of cumulative effects 
after repeated exposures to irradiation is 
well recognized clinically. This phenome- 
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non was demonstrated in this study on 
rabbit corneas using varying doses spaced 
at one or two week intervals (Fig. 4). With 
applications weekly, corneal damage be- 
came manifest after four exposures of 18 
gram-seconds, and an equally severe lesion 
developed after eight exposures of la gram- 
seconds. Biweekly applications of 24 or 18 
gram-seconds produced a slight corneal le- 
sion after five exposures and a moderate 
lesion after six exposures. Ten biweekly ex- 
posures of 12 gram-seconds induced a mild 
lesion and I4 exposures a moderate lesion. 
After 15 biweekly exposures of 6 gram- 
seconds, nothing more than a faint haziness 
of the cornea with irregular punctate stain- 
ing A\dth fluorescein Avas noted clinically. 

The onset of the corneal lesion therefore 
appeared earliest after larger doses and 
after more frequent applications. Although 
no strict quantitatiA'-e relationships can be 
elicited from these data, it required greater 
total dosages to produce equally seA'-ere 
(20 per cent) corneal lesions AA'hen either 
smaller indiAndual doses AA-ere administered 
or AAdien exposures AA'ere less frequent. This 
is probably dependent on the degree of re- 
coA^erability of the tissues, most pro- 
nounced AA’hen the dosage of beta is Ioav or 
AA’hen more time is alloAA’ed betAveen treat- 
ments. 

The indiAndual doses used for these ex- 
periments did not produce significant clini- 
cal lesions in the rabbit’s cornea, except for 
mild punctate staining of the epithelium 
AAnth fluorescein. A series of histological 
preparations Avas therefore made to see if 
structural changes could be detected micro- 
scopically in the cornea at the end of one 
and tAA'o AA’eeks folloAAnng a single exposure 
to those small doses of beta; 6, 12, 18, and 
25 gram-seconds respectiA’'ely. All speci- 
mens shoAA’ed changes in the epithelium, 
someAA'hat more pronounced at t\A’o AA’eeks 
than at one AA'eek after exposure. 

Histological sections AA’ere made of the 
eyes AA’hich had receh’^ed 6 or 12 gram- 
seconds of beta radiation eA^’ery tAA'o AA’eeks 
for tAA'^enty-eight AA’eeks, enucleation being 
performed four Aveeks after the last expo- 
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sure. The tAvo eyes Avhich received repeated 
doses of 6 gram-seconds shoAved slight ir- 
regularity in the thickness of the cwneal 
epithelium, and many cuboidal cells ^char- 
acteristic of regenerating epithelium. The 
corneal stroma appeared normal. Eyes 
AA’hich Avere exposed repeatedly to 12 gram- 
seconds shoAved advanced changes' in both 
epithelium and stroma, including loss of 
sti’oma cells, edema and vascularization. 

PATHOLOGY OF BETA IRRADIATION BURNS 

Tirne of Onset. The time at AA’hich clinical 
lesions first appeared Amried inversely Avith 
the dosage of beta irradiation applied to the 
rabbit’s cornea. In general, signs of damage 
to corneal epithelium or stroma did not ap- 
pear prior to one AA’eek after ex'posures of 36 
gram-seconds or less. ^¥ith doses of 75 
gram-seconds or more, punctate staining of 
the cornea AA’ith fluorescein usually could be 
demonstrated AA’ithin tAA’enty-fours, but 
easily detectable haziness of the stroma 
ordinanly did not appear until after forty- 
eight hours. The onset of histological 
changes in the corneal epithelium also AA’as 
directly related to the degree of exposure; 
definite changes after exposures of 6, 12, 
24, 75, and 200 gram-seconds appearing at 
ten, seA’en, six, tAA’o and one days respec- 
tiA’^ely. 

Depth of Lesion. The dosage AA’as also 
found to be related to the depth at AA’hich 
lesions appeared. Little more than a punc- 
tate staining of the corneal epithelium and 
questionable haziness of the stroma AA’ere 
produced by exposures of 18 gram-seconds 
or less. Transitory corneal haziness oc- 
casionally appeared after exposures of 24- 
30 gram-seconds, but 36 gram-seconds 
usually produced a slight but definite 
cloudiness of the stroma AA’hich cleared 
AA’ithin a feAA’ Aveeks. Taa’o eyes exposed to 50 
and 60 gram-seconds respectively had per- 
sistent corneal opacification of 16 per cent 
and 19 per cent at the end of nineteen days. 
Exposures of 75 gram-seconds and over 
regularly produced clinical damage to the 
corneal stroma of such an extent that 
permanent corneal scarring remained. The 
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Fig, 5. Section taken eight hours after exposure of 75 
gram-seconds, showing peg-shaped basal cells of 
corneal epithelium and anterior disolacement of 
the nuclei. 

severity of the iritis roughly paralleled the 
dosage, but this was probably related to the 
intensity of the associated corneal lesion. 
No irradiation cataracts were observed in 
any of these animals, some of which re- 
ceived as much as 2 50 gram-seconds to the 
cornea. None of the animals exposed to 
doses of 300 gram-seconds through alu- 
minum filters 0.3 to 1,0 mm. in thickness 
developed cataracts, indicating that the 
amount of beta and gamma rays which 
might have penetrated through the cornea 
was insufficient to damage the lens. 

Conjunctiva. The conjunctival reaction 
following application of beta irradiation to 
the center of the cornea consisted of a 
transitory edema and congestion lasting 
several days. Severe corneal burns were also 
accompanied by mucopurulent discharge in 
the conjunctival cul-de-sacs, probably a 
result of secondary infection. When rela- 
tively large doses of beta rays were applied 
directly to the bulbar conjunctiva (e.g., 18- 
24 gram-seconds with the applicator 
directly in contact with the conjunctiva), 
the necrosis of conjunctiva and superficial 
blood vessels was followed by scarring and 
contracture of the conjunctiva to such an 
extent that the cul-de-sacs were occa- 
sionally obliterated, with a fold of con- 
junctiva drawn onto the surface of the 
cornea. 


Corneal Epithelium. Exposures as little as 
6 gram-seconds produced changes in the 
corneal epithelium visible under the slit 
lamp, such as fine edema or bedewing, 
pitting of the surface stain able in punctate 
fashion by fluorescein, filamentary tags of 
loosened epithelium, and occasionally small 
bullae. Loosening and desquamation of the 
epithelium was uncommon except when as- 
sociated with extensive damage to the 
underlying stroma. Regeneration of the 
epithelium was often accompanied by a 
migration of limbal pigment onto the sur- 
face of the cornea. 

Histologically, the earliest changes in the 
epithelium visible at twenty-four hours 
after exposure to 75 gram-seconds consisted 
in an elongation of the basal cells with 
anterior displacement of the nuclei (Fig. 5). 
At forty-eight hours, the cell boundaries 
were in many places indistinct or absent, 
the cytoplasm had become increasingly 
rarefied, the cell nuclei showed minor varia- 
tions in size and overlapped each other (Fig. 
6). Seven days after exposure (Fig. 7), the 
normal arrangement of cells had become 
completely disorganized although epithe- 
lium remained attached to the underlying 
stroma. The nuclei showed extreme varia- 
tions in size, for the most part being larger. 
The nuclear membranes remained intact, 
but the chromatin formed small darkly 
staining clumps in many cells. A few cells 
appeared to have two heavily staining 





Fig. 6. Section of corneal epithelium taken forty- 
eight hours after an exposure of 75 gram-seconds. 
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Fig. 7. Section of corneal epithelium taken seven 
days after an exposure of 75 gram-seconds. 


nuclei within a single cell membrane. These 
changes do not appear after exposure of the 
cornea to 75 gram-seconds of gamma ir- 
radiation in which the beta rays have been 
filtered out by a brass screen 2 mm. in 
thickness. Extremely irregular formations 
of epithelial cell nuclei often remained at- 
tached to corneal stroma which was entirely 
acellular, vascularized or scarred (Fig. 8). 
The appearance of regenerating cells was 
often delayed for two to four weeks after 
exposure (Fig. 9). 

Conical Stroma. In burns severe enough 
to involve the corneal stroma, an edema 



Fig. S. Section of cornea taken near the limbus 
rvventy-one days after exposure to 75 gram-seconds. 
There is no evidence of regeneration of the corneal 
epithelium. Superficial vascularization and a small 
number of inflammatory cells have entered the an- 
terior layers of the cornea. 



Fig. 9. Section taken thirty-two days after exposure 
to 75 gram-seconds. The corneal epithelium has re- 
generated over a heavily vascularized stroma. 


first appeared in the superficial layers as 
clear areas vith interspersed flocculent 
white spots (Fig. 10). Such edema usually 
spread into the deeper layers of the cornea, 
and to a variable extent laterally. Within 



Fig. 10. Photograph of rabbit’s cornea, ten days 
after exposure to 75 gram-seconds. The area of ex- 
posure e.xhibits only a mild haziness with edema of 
the stroma. 
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Fig. II. Photograph four weeks after an exposure to 
300 gram-seconds using a 0.43 mm. aluminum 
filter. Extreme edema of the stroma has developed 
into a staphyloma, some crystalline deposits are 
present below and the cornea is heavily vascu- 
larized. 



Fig. 12. .Section taken fourteen days after exposure 
to 75 gram-seconds, showing loss of all but a few 
remnants of corneal epithelium, disappearance of 
most of the cells of the stroma witli the presence of 
moderate edema, and desquamation of the en- 
dothelium. 


twelve to sixteen days, limbal blood vessels 
entered the cornea nearest the site of 
maximal damage. The tips of these vessels 
were often bulbous in shape. In milder 
burns, the corneal edema gradually sub- 
sided during the next few weeks leaving a 
thin opacity of granular consistency or with 
a silky sheen. More intense exposures 
produced ulceration of the cornea, occa- 
sionally some corneal infiltration, and in 
one instance a sequestrum-like area of 
tissue which sloughed (Fig. ii). Such 
corneas healed by dense white scarring and 
abundant vascularization. 

Histologically, edema of the stroma and 



Fig. 13. Same section as in Figure 9, showing a cen- 
tral perforation of the cornea into which epithe- 
lium has grown. The zone immediately adjacent 
shows practically no cellular reaction. 

disappearance of its cells were detected be- 
tween two and ten days after exposure of 
200 gram-seconds and 75 gram-seconds 
respectively (Fig. 12). A few mononuclear 
wandering cells were found in the burned 
area, but strikingly few polymorphonuclear 
cells. A moderate number of thin, darkly 
staining elongated cells could be seen at the 
peripheries of the lesion. The corneal 
endothelium disintegrated after exposure of 
this degree, and did not regenerate for two 
or three weeks. After fourteen to twenty- 
one days, blood vessels entered peripherally 
(Fig. 8) and profusely vascularized all 
layers of the cornea (Fig. 9)- Ulceration and 
sloughing of the acellular stroma occurred 
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at times without much inflammator)* reac- 
tion, resulting in perforation (Fig. 13). Sites 
of perforation were usually plugged by iris 
tissue and the proliferation of fibrous tissue. 

Iris. The intensity of the iritis varied 
with the severity of the corneal lesion. The 
aqueous ray did not become positive until 
approximately forty-eight hours after a 
severe exposure. The iris frequently became 
congested and swollen within seven to ten 
days. On one occasion Koeppe nodules ap- 
peared, and occasionally a hypopyon de- 
veloped. Residual scarring, atrophy, or 
depigmentation of the iris were infrequent. 
It would therefore seem reasonable to 
suspect that the reaction produced in the 
iris was secondary to the corneal involve- 
ment rather than a result of any direct 
necrotizing action of the irradiation. 

Histologically, a little serum and a few 
inflammatory cells were ordinarily found in 
the anterior chamber a week or two after 
exposure. The iris vessels later became 
dilated, but cellular infiltration or eAudence 
of necrosis in the iris were not encountered. 
Sections taken at six hours and twenty-four 
hours after exposure to 200 gram-seconds 
showed some mononuclear cells and a few 
polymorphonuclears in the posterior cham- 
ber, and the section at forty-eight hours 
revealed edema of the ciliary processes, but 
subsequent sections at three days and 
thereafter revealed no abnormality of the 
ciliary processes. 

Lens. No evidence of lens damage was 
noted in any of the beta irradiation burns. 
The severe lesions, in which the corneas per- 
forated, were followed about two months, 
and the eyes subjected to exposures of 12 
gram-seconds e'S'^ery two weeks were fol- 
lowed for eight months. 

DISCUSSION 

I. Changes in the Corneal Epithelium. 
The histological changes in the corneal 
epithelium following exposure to beta ir- 
radiation illustrate several of the changes 
also described after exposure to roentgen 
rays or gamma rays in other epithelial 
structures. The basjil layers of the corneal 


epithelium are affected most, the superficial 
stratified layers showing few alterations. 
This is probably related to the increased 
sensitivity of these basal cells which are the 
most immature and in which the mitotic 
activity of the corneal epithelium occurs. 
The initial histological changes after ex- 
posure to beta rays appears as a rarefaction 
and disorganization of the cytoplasm and 
outlines of the cell membranes. Later, many 
of the nuclei become swollen and the 
chromatin becomes clumped in small darkly 
staining masses, but the nuclear membrane 
temporarily remains intact. The rarefaction 
of cytoplasm and later swelling of cell 
nuclei because of edema has been repeat- 
edly described after exposure to roentgen 
rays and gamma rays, and is considered 
by Failla® to be an important contribut- 
ing factor in the destniction of the cell. 
Some of the peculiar formations of chrom- 
atin and binucleated cells after exposure 
to beta rays resemble abnormal mitoses. 
The nuclear fragmentation after beta ir- 
radiation is not unlike that seen after sev- 
eral other types of injury such as ultra- 
violet irradiation, mustard gas and the 
ni trogen-m us t ard s 

2. Regeneration. All layers of a beta- 
burned cornea show evidence of retarded 
regenerative processes when compared to 
that seen after injury by heat, cold, me- 
chanical injury and chemical burns. It is 
possible that the persistence of the irregular 
and disorganized corneal epithelium ob- 
structs the proper regeneration of epithelial 
cells which ordinarily slide over the surface 
of the damaged area. Relatively few new 
spindle-shaped cells appear at the periphery 
of the burned stroma, and the endothelium 
regenerates late. Vascularization^ appears 
somewhat later than for other lesions with 
equal corneal opacification. No evidence of 
any stimulating effect was found in these 
experiments. 

3. Depth of Beta hradiation Effects. Beta 
rays have a penetrability of about i cm. in 
tissue.® However, since only a small fraction 
of the total dose will penetrate this deeply, 
most of the rays are absorbed by the cornea 



William F. Hughes, Jr., and Charles E. Iliff 


October, 1946 


512 


and aqueous before striking the lens. We 
observed no cataract formation after ex- 
posures as much as 200 gram-seconds un- 
filtrated or 300 gram-seconds partially 
filtered beta irradiation. For irradiation of 
low intensity, e.g., 6 gram-seconds, the 
pathologic effects are almost entirely limited 
to the epithelium, but the stromal cells and 
endothelium are readily affected by in- 
creasing the dose to 24-36 gram-seconds. 
The iris shows no effects of necrosis after 
severe beta-ray exposures, and the ac- 
companying iritis is probably secondary to 
the corneal lesion. 

4. Possible Applications of this Informa- 
tion to Clinical Treatment. Beta irradiation 
produces a localixed destruction of tissue, 
delays processes of regeneration, and has no 
stimulating action. It should therefore be 
used with care for any corneal condition in 
which there has already been cellular 
destruction, because the effects might 
reasonably be expected to be additive in 
character, and to inhibit any regenerative 
processes which might be taking place. 

The tissue reaction to be expected from a 
single exposure of beta rays varies greatly 
among different individuals, especially wth 
. techniques which do not accurately localize 
the area treated and maintain a constant 
distance of the applicator from the eye. The 
use of a contact glass applicator was 
designed to eliminate variations in the 
dosage applied to any localized area. 

The depth at which beta irradiation 
effects are produced is somewhat dependent 
on the dosage, but the iris and lens are safe 
from ill effects even with doses which 
destroy the cornea. 

SUMMARY AND CONCLUSIONS 

The effects of beta irradiation from radon 


on the normal rabbit's eye are described. In 
addition to inherent differences in reac- 
tivity among individuals, variations in 
technique of application yield uncertain 
results. In order to control accurately the 
distance of the applicator from the eye and 
the site and size of the area treated, a con- 
tact glass holder for the beta applicator is 
described. Low doses of beta irradiation 
affect primarily the epithelium. Larger 
doses can affect all layers of the conjunctiva 
and cornea, but the iris and lens are not 
damaged. Strong exposures to beta rays are 
followed by a latent period free of clinical 
or histologic changes, the length of this 
period varying inversely with the dosage. 
Changes thereafter include: (i) disorganiza- 
tion of the corneal epithelium, especially 
loss of cytoplasm, variation in size and 
shape of the cells, and alterations in the 
chromatin; C^) loss of stromal cells; (3) 
desquamation of corneal endothelium with 
edema of the stroma, (4) relatively little 
inflammatory cell reaction, (5) secondary 
iritis, and (6) late regenerative changes. 
The cumulative effects of repeated doses of 
beta radiation is described. 

Johns Hopkins Hospital 
Baltimore 5, Maryland 
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T his report is a preliminary survey of 
the comparative effects in tlie treat- 
ment of cancer of the cervix of radon 
needles introduced into the parametria and 
of roentgen therapy directed at the cervix 
and vaginal fornices through a small lead- 
lined cone. The study is based on 254 pri- 
mary cases of cancer of the cervix treated 
at the Memorial Hospital during 1943 and 
1944. account of the short period of 
time that has elapsed, conventional five 
year cure rates are not available, but the 
two groups were so set up as to afford the 
basis for a satisfactory comparison. The re- 
sults in the two groups have been so strik- 
ingly different that a brief account of them 
at tliis time seems warranted. 

The work here to be reported represents 
a second effort to isolate and study in rela- 
tion to end-results special factors in treat- 
ment. xY previous report" analyzed the ef- 
fects on the five year cure rate of different 
techniques of external roentgen therapy 
given in relation to a constant method of 
radium application to the uterus. The two 
methods compared consisted in the so- 
called “massive dose technique' of pelvic 
roentgen therapy, i.e., 750 r at a single 
treatment to each of four pelvic fields, 50 
cm. target-skin distance, 200 kv., 0.5 mm. 
copper filtration and divided dose tech- 
nique” i.e., twelve treatments of 200 r each 
to each of six fields, 70 cm. target skin 
distance, 200 kv., 0.5 mm. copper filtration. 
With each tjq^e of external roentgen ther- 
apy, radium application was made by 
means of two radium capsules witliin tlie 
cervix, delivering 3,000 millicurie-hours 
and by a vaginal applicator or "bomb,” 
delivering 1,500 mc-hr. 

During die years 1932 to 1937 there were 


treated 920 cases of cancer of the cervix 
at the Memorial Hospital. Three hundred 
and eighty-seven cases were considered 
suitable for studying the relative merits of 
the two methods of treatment. Analysis 
showed that among 2S8 cases receiving 
the “divided dose technique” there were 
five year cures in 35.4 per cent; in the 99 
receiving “massive dosage,” there were 28.5 
per cent. Similarly for three year cures, the 
“divided dose” yielded 36.1 per cent in 163 
cases, the “massive dose” 30.2 per cent in 
363 cases. 

A careful study of this material indicated 
that these differences were not due to a 
selection of unfavorable cases for the 
“massive dose” type of treatment. Rather 
did corrections for extent of disease, age of 
patient, and pathological grade tend to 
emphasize tlie superiority of “divided dose 
technique.” With this study as a base, it 
has been the policy of the gynecological 
service since January, 1943, to treat all 
patients with some form of “divided dose 
technique” as far as external pelvic roent- 
gen therapy is concerned. 

The next step seemed to be the search 
for the best method of application of radi- 
ation internally to cervix and parametria. 

' When tliis study was commenced, the 
usefulness of the vaginal radium applica- 
tor — the so-called “bomb” — was immedi- 
ately questioned by the physics department 
of the Hospital. It was pointed out that be- 
cause the radium in this applicator was 
placed almost in contact with the cervi.x, 
the dosage received by tissues below the 
surface of tlie tiuiior must be very low. 
The radiation reaching the parametria 
more than 2 cm. from the cervix was largely 
contributed by the external roentgen ther- 
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apy. The effect of the bomb in the lateral 
fornices or on the upper portions of the car- 
dinal ligaments was almost negligible. 

A perusal of the literature suggested two 
contrasting methods of treatment which 
might replace the vaginal bomb and greatly 
increase the radiation delivered to the para- 
metria. The first of these was the use of 
interstitial radium by radon needles intro- 
duced directly into the parametria through 
the vaginal vault. This method was not a 
new one, but clinical reports by Teahan, 
Wammock and Weatherwax,^® by Arneson 
and Hauptman,^ and especially by Pitts 
and Waterman^®’^^ had been very optimis- 
tic. Indeed the last authors reported a five 
year survival rate of 36 per cent in a series 
of 264 patients, about the highest survival 
rate for any large series of cervical cancer 
reported in this country. Recently Water- 
man and Di Leone^® have reported a 39.3 
per cent five year cure rate in 127 cases 
treated in 1936 to 1938. 

The second method, as a possible im- 
provement on the radium “bomb,” was 
roentgen therapy given through a cone or 
cylinder introduced into the vagina. This 
also is an old method, having been sug- 
gested by Allen^ as long ago as 1904. 
Merritt^ had given treatments to the cervix 
exposed by special Ferguson specula 
equipped with obturators for introduction 
and shields at the skin surface. Erskine^ 
had developed a series of ingenious expand- 
ing specula for treatment at short target 
skin distances, the purpose being to include 
both parametria in a single beam. More 
recently Wasson^** has described the use of a 
series of cylinders made of brass to be at- 
tached to a low voltage shock-proof ma- 
chine and to be aimed at different areas in 
the upper end of the vagina. In Germany, 
Martins and Witte' have worked for many 
years on various forms of intravaginal 
roentgen tubes. The results of their use of 
the most satisfactory model have been de- 
scribed by Martins,^ who finds an in- 
crease in total five year cures for “Group 
III and iv” cases from 23.5 per cent to 33.3 
per cent by this method. 


CASE MATERIAL 

One technique of irradiation cannot be 
satisfactorily compared with another, when 
these methods are applied in different clin- 
ics because of differences in the character 
of the original case material. Even within a 
single clinic a dependable conclusion can- 
not be reached by comparing the results 
obtained by one method in one period of 
years with those obtained by another 
method in subsequent years, because of 
the probable effects of educational cam- 
paigns in bringing earlier cases. 

It is almost essential that both methods 
for study be employed simultaneously and 
in the same clinic, the cases as they apply 
for treatment being carefully and fairly 
assigned to one or the other method. 

To show that classification of cancer of 
the cervix according to the extent of the 
disease is not an exact procedure but de- 
pends greatly on the judgment and attitude 
of the examiner, the distribution of cases 
to various stages during the years of this 
study and in the cases of the 1932-1937 
series® may be cited. In the earlier series it 
was found that 1 5.9 per cent were Stage i, 
32.9 per cent Stage ii, 45.7 per cent Stage 
III, and 1 .8 per cent Stage iv. In the present 
group, 20.3 per cent were classified as 
Stage I, 45 per cent Stage ii, 28.3 per cent 
Stage III, and 6.4 per cent Stage iv. The 
difference may be attributable in part to an 
actual improvement in case material, but 
certainly also to a partial change in the 
staff examining these patients. 

To obtain groups as nearly comparable as 
possible, the following procedure was 
adopted. All cases of cancer of the cervix 
were examined as they came to our clinic 
by one of the two of us. The cases were 
classified according to the League of Na- 
tions classification as modified in 1937,^ 
which may be simply stated as follows: 

Stage I included all cases in which the tumor 
was confined to the cervix. 

Stage II included those cases with parametrial 
or upper vaginal involvement, but no fixation. 

Stage III consisted of the cases with fixation 
of the parametria on one or both sides, or with 
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involvement of the lower ^'agina. This stage in- 
cluded some cases with “frozen pelves.” 

Stage IV contained the cases with metastatic 
disease outside the true pelvis or actual invasion 
of the bladder or rectal mucosa by tumor. 

After examination, a diagram of the ex- 
aminer’s concept of the extent of the dis- 
ease was drawn and the stage of the disease 
decided. The case was tlien placed, with- 
out the knowledge of the examiner, either 
in Group a to be treated by intravaginal 
cones or Group b to be treated by radon 
parametria] needles. In each stage the cases 
were alternately put into Group a or b. 

Both of the methods tvere, on physical 
grounds at the beginning of tlie work, con- 
sidered to be superior to the original 
radium bomb. The alternation was consid- 
ered justifiable since in the beginning 
there was no ground for considering the 
vaginal cones or the needles superior. To- 
ward the end of the second year when defi- 
nite differences became evident, the appar- 
ently inferior method was dropped and the 
study terminated. 

During these two years 254 cases had 
been so assigned in alternation to the two 
forms of tlierapy. The groups were not, 
however, of exactly equal size. When the 
study ended, there was one more case in 
Group A than in Group b in each stage. 
Furthermore, 2 of the cancers of tlie cervi- 
cal stump in Group b had been treated with 
vaginal cones instead of needles because of 
concern over anatomical relationships after 
hysterectomy. Thus there were 13 1 cases 
in Group a and 123 in Group b. 

From these original- groups, other sub- 
tractions had to be made. One case in 
Group A and 3 cases in Group b never re- 
turned to the Jiospital for treatment after 
their initial visit. Twelve cases in each 
group had roentgen therapy, but never had 
any application of radium. One case in 
Group A and 2 in Group b were proved 
later to have primary adenocarcinoma of 
the coi-pus, and were transferred to that 
classification. Four Group a cases, on ac- 
count of the local anatomy of the lesion, 
were treated by the insertion of parame- 


tria! needles. Twelve cases who were 
scheduled to have parametrial needles in- 
serted never had this done. Eight of these 
were near the end of our series when we had 
become convinced of the high degree of 
morbidity induced by needles and were, in 
consequence, somewhat loath to use them. 

If, tlien, we count only those cases of 
cancer of the cervix which received external 
divided dose roentgen therapy and some 
form of intracervical radium, we find that 
113 cases were treated witli intravaginal 
cones and 94 by the insertion of parametrial 
needles (see Table i). 


Table I 



Group A 

Group B 

No treatment at Memorial 



Hospital 

I 

3 

No radium used 

12 

12 

Later diagnosis adenocar- 



cinoma of the corpus 

I 

2 

Group A cases treated with 



needles 

4 

— 

Group B cases treated with- 



out needles 


12 


18 

29 

Suitable cases 

1 13 

94 


131 

123 


IRRADIATION TECHNIQUES 

The patients in Group a were treated by 
divided dose external roentgen therapy and 
through tlie vaginal cones . pictures in 
Figure i. Tliese cones were made of brass 
and lined with lead and fitted into a master 
cone attached to the lao kv. low voltage 
therapy machine, which was complete!}’- 
shock-proof. The distance from tlie target 
to the end of the cone was 35 cm. The filtra- 
tion was 3 mm. aluminum. Accurate direc- 
tion of the roentgen-ray beam was secured 
only after considerable experience. With 
the patient’s legs in stirraps, the cone was 
inserted b}’’ means of an obturator which 
closed its vaginal end. The obturator was 
then removed and the field of irradiation 
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observed by looking through the cone with 
suitable illumination. The machine was 
then lowered into position to engage the 
end of the cone without changing its posi- 
tion. 


one directly to the cervix and one to each 
vaginal vault, were usually possible. Typi- 
cally, the cervix received four treatments 
of 500 r at a treatment (measured in air) 
for a total dose of 2,000 r. The parametria! 



Fig. I. Three sizes of intravaginal cones used in treating cancer of the cervix. These cones fit a master cone 
on the 120 kv. shock-proof roentgen therapy machine. The obturators used in introducing the cones are 
shown alongside of them, except with the 3 cm. size, into which the obturator has been inserted. 


In the typical plan of irradiation, the 
intravaginal therapy was given three times 
a week during the course of external roent- 
gen irradiation and before the application 
of radium to the cervix. With the 3 or 4 
cm. cone, three fields of vaginal irradiation. 


treatments of 750 reach were given through 
a 3 cm. cone pointed into each vault. For 
this purpose the cone was directed at an 
angle of 30 degrees from the long axis of 
the body, an attempt being made to get the 
end of the cone into the fornix lateral to 
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Fig. 2. Diagrammatic representation of die mediod of treatment and dosage used for treatment of cancer 
of die cervix with intravaginal cones. The dotted lines show tissue gamma roentgens (r^) delivered by the 
intracervical radium. One diousand gamma roentgens are approximately equal to i threshold erythema 
dose. The solid isodose lines show doses delivered by the intravaginal cones. Four hundred twenty-five 
roentgens is approximately i threshold erythema dose. 


the cervix. Each fornix was treated four 
timeSj giving a total dose of 3,000 r (Fig. 2). 

It was found very shortly tliat patients 
who were receiving intravaginal cone treat- 
nients were developing radier severe rectal 


symptoms, diarrhea, tenesmus and pain. 
These symptoms did not occur in such 
troublesome fashion when care was taken 
to have the vaginal cone almost horizontal 
so that it pointed to the promontory of the 
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sacrum or even anterior to it, rather than 
in the normal axis of the vagina. A small 
pillow under the patient’s buttocks helped 
to straighten the direction of the vaginal 
canal. The patients were instructed to empty 
the bowel every morning before they came 
to the hospital for treatment, using a 
glycerine suppository if necessary. 



Fig. 3. Arrangement of radium capsules and para- 
metrial needles used in this investigation. Dotted 
lines show tissue gamma roentgens, i,cco Vy being 
approximately 1 threshold erythema dose. (Repro- 
duced by permission from Nolan and Quirr.by,® 
Radiology, 1943, 40, 391-401.) 

This description is obviously that of an 
ideal treatment. Some women had narrow 
vaginas and had to receive all their treat- 
ments through a small cone. In some cases 
the vault of the vagina was narrow and the 
fields of necessity overlapped. In some cases 
it was hard to angle the cone laterally as 
much as was desirable. Frequently the cone 
was adjusted to treat an area of carcinoma- 
tous extension which could be easily pal- 
pated. On account of difficulties in making 
appointments for the one machine avail- 


able, some patients had to have the intra- 
vaginal treatments after the rest of the ex- 
ternal roentgen therapy had been finished. 

Two weeks after completion of all roent- 
gen therapy the patient was admitted to 
the hospital and a radium applicator was 
inserted into the cervical canal under 
pentothal anesthesia, for a dose of 3,000 
mc-hr. 

The patients in Group b who were to re- 
ceive parametrial radon needles started 
their therapy with external roentgen irra- 
diation, receiving ten treatments of aoo r 
each to each of six pelvic fields with the 
200 kv. or 250 kv. machine. Two weeks 
after the last treatment they were ad- 
mitted to the hospital for radium. The 
radium application was made according to 
the plan outlined by Nolan and Quimby,*^ 
who had carried out a special study of the 
distribution of radiation from various com- 
binations of needles and tandems in the 
physics department of the Hospital just 
before our present study was begun. Their 
plan was a slight modification of that used 
by Pitts and Waterman. The principal 
change was the use of a two capsule tan- 
dem, with the lower capsule twice as strong 
as the upper one, in place of their 4 cm. 
cervical applicator of uniform strength. 
They also recommended that the four 
needles inserted into the cervical tissue be 
2 cm. in active length rather than 3 cm. 

The actual procedure began with the ex- 
posure of the cervic with suitable retractors 
and a slight dilation of the cervical canal. 
Four steel sheath needles containing radon 
gas in gold tubes 2 cm. in active length 
were then inserted into the periphery of the 
cervix, two in front and two in back, the 
needles of each pair being separated from 
each other by about i cm. Lateral to each 
of the first needles and separated from it 
by about i cm. was placed another needle, 
four in all, having an active length of 3 cm. 
These were angled out slightly toward the 
parametria. Finally four needles of 4 cm. 
active length were inserted, two into each 
side, at a distance from each other and the 
neighboring 3 cm. needles of about i cm. 
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and directed into die parametrium at an 
angle of about 30 degrees. This arrange- 
ment is illustrated by Nolan and Quim- 
by’s diagram (Fig. 3). 

After the needles had been inserted, a 
radon tandem approximately the length of 
the cervical canal and containing about the 
same amount of radon as was present in all 
the needles combined was slipped between 
the vaginal ends of the needles into the 
canal, and it and the needles packed in 
carefully with long strips of 1 inch gauze 


RESULTS 

This report is not based on the usually 
accepted five year follow-up, and is, there- 
fore, in one sense a progress report of an 
experiment already done, but whose final 
results are not yet complete. The patients 
whom we are reporting were first seen and 
their treatment begun in the years 1943- 
1944. Follow-up data are available on these 
cases for periods ranging from nine to 
thirty-four months, the average being 19.6 


Table II 





Group A 



{ 


Group B 




Stase 

Stage 

Stage 

Stage 

Cervi- 

cal 

To- 

Stage 

Stage 

Stage 

Stage 

Cervi- 

cal 

1 

:to- 



n 

m 

IV 

Stump 

tals 

I 

n 

III 

IV 

Stump 

tals 

Alive without disease 

20 

23 

4 

0 

7 

54 

10 

14 

r 

0 

I 

26 

.Alive with cancer 

n 

3 

0 

0 

1 

9 

0 

6 

0 

0 

I 

7 

Alive with r cancer 

0 

3 

I 

0 

0 

4 

I 

I 

1 

0 

I 

4 

Dead with cancer 

n 

9 

17 

5 


35 

4 

16 

14. 

I 

4 

39 

Dead without cancer 

0 

1 

0 

0 

0 

I 

I 

0 

0 

0 

0 

I 

Dead with r cancer 

0 

0 

0 

0 

I 

3 

I 

5 

3 

I 

2 

12 

Lost 

0 

0 

4 


I 

7 

2 

3 

0 

0 


5 

Total 

-• T 

4j 

29 

5 

12 

113 j 

19 

45 

19 

2 

9 

94 


packing. This packing was used not only 
to keep the needles and tandem in place, 
but to distend the vagina and keep tJie 
rectum and bladder base as far away as 
possible from the radium. The patient’s 
bladder was kept empty by an indwelling 
catheter. 

The radium was left in place until a 
total dose of 6,000 mc-hr., approximately 
3,000 from the needles and 3,000 from the 
tandem, had been delivered. Since radon 
was used, the strength of the applicators 
varied. In general, the needles altogetlter 
averaged about 100 me. in strength, with 
the cervical tandem amounting to another 
100 me. Some needles, however, were as 
weak as 60 me. and some as strong as aia 
me. Thus the time of treatment varied 
from twelve to fifty hours,' tlie average 
being about tliirt}’ hours. 


months. However, since the patients were 
so carefully alternated between our two 
groups, the data we are able to present now 
have considerable significance in contrast- 
ing the value of these two particular tech- 
niques. 

Of 1 13 cases in Group a treated with 
vaginal cones, 54, or 47.8 per cent, were 
alive and free of cancer when last examined 
before tlie statistics Avere compiled. Of the 
94 cases in Group B treated with para- 
metrial needles, 26, or 27.7 per cent, were 
alive and free of cancer. In Group a, 39 
were dead, or 34.5 per cent. In Group B, 
sCL, or 53.3 per cent. In Group A, 67 were 
alive, 9 with cancer and 4 possibly with 
cancer, or 59.3 per cent; in Group b, 37 
were alive, 7 with cancer and 4 possibly 
with cancer, 39.4 per cent. 

Not only was the total number of pa- 
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tients alive or alive without evidence of 
cancer greater in the group treated with 
cones, but this was uniformly true in all 
stages of the disease (see Table ii). In par- 
ticular it was interesting to note that in 
Stages II and iii, where the parametria were 
involved with cancer, the results with 
needles were inferior. 

In addition to the higher expectancy of 
life, the group treated by vaginal cones en- 
joyed the advantage of fewer complica- 
tions of treatment. The complications oc- 
curring with each form of therapy are 
listed in Table iii. 


Table III 

MORBIDITY — COMPLICATIONS 



Group A 
(Cones) 

Group B 
(Needles) 

Diarrhea 

10 

33 

Rectal bleeding 

II 

24 

Rectal stricture 

7 

18 

Rectal fistula 

5 

1 

12 

Local necrosis (cervix or vag- 


inal vault) 

i 50 

63 

Vaginal hemorrhage 

^7 

27 

Genitourinary symptoms 

^3 

33 

Pain (excessive or noted on 



chart) 

51 

63 


Perhaps the most marked contrast is to 
be found in the occurrence of rectal symp- 
toms, Among the patients treated with 
interstitial needles, 33 complained of trou- 
blesome diarrhea, 24 of rectal bleeding, 18 
developed rectal strictures and 12 fistulas. 
Of these last, 9 were patients classified as 
Stages I and 11; in other w'ords, the fistula 
was due to irradiation injury of the rectal 
wall and not to destruction of cancerous 
tissue which had already invaded the 
rectum. In the cases treated with vaginal 
cones, only 10 complained of diarrhea, 1 1 
of bleeding, 7 developed strictures and 5 
fistulas. Three of these latter were in ad- 
%"anced cases. Stages iii and iv. 

Perhaps the explanation of the more fre- 
quent rectal symptoms in patients treated 
with needles is to be found in the difficulty 
of determining the position of the para- 
metria from vaginal examination. A private 


patient, not one of the present series, was 
operated upon for the purpose of removing 
the pelvic lymph nodes, as advocated by 
Taussig,^^ immediately after the insertion of 
.the parametrial needles. Figure 4 shows the 
posterior cul-de-sac as seen through the 
laparotomy wound, with substantial por- 
tions of each of five of the needles easily 
visible. In addition, the two 3 cm. needles 
on the left side could be seen and felt but 
do not show in the photograph. The second 
4 cm, needle on the left lay between the 
uterine artery and the ureter. It seems 
probable that needles, 3 or 4 cm. in length, 
placed according to the technique de- 
scribed, will often pierce the thin bases of 
the uninvolved broad ligaments and so 
come to lie alongside the rectal wall. 

The criticism might be made that the 
needles were inserted too much toward the 
rectum, but the frequency of bladder symp- 
toms seems to preclude any shift in an an- 
terior direction. Thirty-three of the cases 
treated with needles complained of severe 
symptoms of bladder irritation. Five cases 
in Stage 1 and Stage 11 developed vesico- 
vaginal fistulas, while none of the cases 
of these stages treated with vaginal cones 
did so. Twenty-three of the cone-treated 
patients did, however, complain of some 
symptoms of bladder irritation. 

Necrosis of the tumor, cervix and vag- 
inal vault are a striking feature in the 
charts of the cases treated by needles. In 63 
of the 94 histories, this necrosis is men- 
tioned specifically. Vaginal hemorrhage oc- 
curred in twenty-seven. 

In the other group, the patients treated 
by cones, 50 of the 113 patients showed 
some local necrosis, but this was usually 
not so deep or extensive as in the needle 
cases. Seventeen patients of the cone group 
experienced vaginal hemorrhage. 

DISCUSSION 

A brief consideration may be given to 
possible reasons for the more favorable re- 
sults obtained by other workers with the 
use of interstitial radium in cancer of the 
cervix. From illustrations published by 
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Tig. 4. This photograph was taken during a laparotomy on a patient into whose cervix needles had been in- 
serted, as described in the text. The ends of five parametrial needles projecting into the posterior cul-de-sac 
are easily seen. Were the fundus of the uterus not pulled forward by a suture, it is readily understood that 
these needles would lie in close apposition to the anterior rectal wall. 


Pitts and ^Yaterman/^ it appears that tliey 
tended to keep the needles in closer to the 
corpus of the uterus than Ave did. Their 
needles have a wall thickness of 0.5 mm. of 
platinum, while we were using steel needles 
v.’ith radon-filled gold tubes inside them 
with a wall thickness of 0.3 mm. Pitts and 
Waterman left their needles in place for 
16s hours, while in our cases the intensity 
was greater and the time consequently 
shorter, fifteen to fifty hours. Thus differ- 
ences in results might be due to many 
factors; namely, to the distribution of ra- 
dium, the filtration, the intensity of radia- 
tion, or the experience of the surgical per- 
sonnel. That the method is not without 
complications even in the hands of Pitts 
and Waterman is shown by a reported in- 
cidence of 38 fistulas in 480 cases, or 7.9 
per cent. Our cone-treated cases showed 7 
fistulas in 113 cases, or 6.1 per cent. 

It is not intended to advocate the use of 
A^aginal cones as superior to any other 


method of irradiation in cancer of the cer- 
A'ix. These cases have been follotved for 
much too short a time for us to have any 
opinion as to whether tlie ultimate cure 
rate will be better than it has been with the 
past technique employed by the Hospital 
Avhich was based on the divided dose roent- 
gen therapy, vaginal radon bomb, and cer- 
vical tandem. By a priori reasoning, the 
use of cones would be expected to giA'^e good 
results, for they deliA'-er uniform radiation 
in fairly large doses into the parametria 
at a depth from the A'-agina more success- 
fully than any other metliod. 

This paper is simply a progress report 
describing preliminary results obtained by 
treating comparable groups of cases by two 
methods tliought at the start to be equally 
efFectiA’'e. In our experience, using our par- 
ticular radon needles, parametria! inter- 
stitial irradiation has proved to be more 
dangerous to the patient and not so effec- 
thm in curing the cerAucal cancer as the 
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treatment of the parametria with vaginal 
cones. 

SUMMARY 

1. During the years 1943 and 1944 all 
primary cases of cancer of the cervix com- 
ing to the gynecological clinic of the Me- 
morial Hospital were divided into two equal 
and comparable groups. 

2. One group was treated with divided 
dose roentgen therapy to the pelvis and 
intravaginal roentgen therapy to the para- 
metria and cervix through special cones. 
This program of roentgen therapy was fol- 
lowed by intracervical radium. The second 
group also received divided dose external 
roentgen therapy and intracervical radium, 
but the intravaginal roentgen treatments 
were replaced by interstitial radon therapy 
delivered by means of needles inserted into 
the parametria at the time the radium was 
applied to the cervical canal. 

3. At the present time, from nine to 
thirty-four months after treatment was be- 
gun, 54 of 1 13 cases (or 48 per cent) treated 
with intravaginal cones are alive and appar- 
ently free of cancer; 39 (or 34.5 per cent) 
are dead. Twenty-six of 94 cases (or 28 
per cent) treated with interstitial needles 
are alive and apparently free of cancer; 
52 (or 53 per cent) are dead. 

4. The patients treated with needles had 
more severe rectal symptoms (diarrhea, 
bleeding, stricture and fistula), more blad- 
der symptoms (dysuria, frequency, hema- 
turia and fistula), and more local necrosis, 
hemorrhage and pain than did those 
treated with vaginal cones. 

5. We have concluded that in our experi- 
ence the use of interstitial radon needles is 
relatively ineffecti%^e and dangerous as a 
method of controlling cervical cancer and 
we have abandoned it in favor of intra- 
vaginal and external roentgen therapy com- 
bined with intracervical radium. The final 
results of this type of treatment are, how- 
ever, not yet knowm. 

Memoria! Hospital 
New York, N. r. 
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TREATMENT OF CUTANEOUS HEiMANGIOMA 

WITH RADIUM* 

By EDUARDO CACERES, M.D. 

UMA, PERU 


"DY THE term hemangioma we mean 
vascular, congenital tumors occurring 
in the skin, subcutaneous tissues, or other 
structures. They form the most frequent 
group of tumors occurring in childhood. 

MacKee- divides hemangiomas of the 
skin into capillarv and cavernous types. 

The capillary hemangioma is divided 
into (a) the ne\ms flammeus or simple 
variety (port wine mark), composed of a 
network of small capillaries without marked 
cellular proliferation; and {l>) the nevus 
vasculosus (strawberry mark), a more 
active growth which produces upon the skin 
soft, elevated nodules. 

The cavernous hemangioma is composed 
of blood spaces lined by a single layer of 
endothelium and filled with blood or semm. 
However, it is not uncommon to find, es- 
pecially on the face or scalp^ a cavernous 
hemangioma in which tlie overlying skin 
is the site of a nevus vasculosus. 

Hemangioma should be treated in such 
a manner that there is an entire disappear- 
ance of the lesion without visible scar, 
atrophy or telangiectasis of the skin. 

In spite of the fact that hemangioma is 
often self-limited and may even regress 
spontaneously, persistent, untreated le- 
sions in adults and rapidly spreading le- 
sions in infants occur frequently and justify 
treatment as early as possible. Hemangio- 
ma is usually present at birth but in a cer- 
tain number of cases may appear several 
days or even as late as three weeks after 
birth. 

Generally hemangioma increases in size 
during infancy. The rate of growth varies, 
some enlarging ver}* rapidly and others 
growing slowly. Growth is usually ar- 


rested by the first radium treatment. The 
best results are obtained with small le- 
sions. The radiosensitivity is greatest in 
early infancy, when the endotlielial cells 
lining the blood spaces still retain their 
embryonic character. Therefore, treatment 
early in life gives the better cosmetic re- 
sult. The scar and pigmentation which 
occur in some cases diminish with the 
years. If treatment has been given during 
infancy, sufficient time will have elapsed 
for the scar to become inconspicuous by the 
time a child reaches an age when he may 
become conscious of a physical defect. The 
psychological effect of a physical defect 
upon a child must not be ignored. 

Therefore, radium ti'eatment should be 
given preferably during the first six months 
of life. A rapidly growing hemangioma 
must be treated immediately, even during 
the, first weeks of life. Ulceration of the 
hemangioma is no contraindication ^to ra- 
dium treatment but scarring' will result 
when the ulceration heals. 

Hemangioma may be; treated by one or 
more of the following methods: ; carbon 
dioxide snow, electrocautery, injection of 
sclerosing fluid, excision or some form of 
irradiation. Because of very;, satisfactory 
results in tlie treatment of cutaneous he- 
mangioma with radium, and since this 
method is simple, the discussion of the 
technique of treatment and dosage will be 
limited to tlie various tt'pes of external 
radium applications: (i) filtered contact 
radium and (a) filtered radium at distance 
(mold, plaque). 

Radium Applicators, For filtered contact 
radium, platinum tubes containing 10 mg. 
of radium element are used. For filtered 


* From the Chicago Tumor Institute, Chicago, Illinois. Read at the second Mexican National Congress of Cancer, Guadalajara, 
Mexico, Feb. 3-9, 1946. 
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radium at distance there are tw'o types of lead box. Radium tubes containing 10 or 
radium applicators generally used at the 25 mg. of radium element are employed. 
Chicago Tumor Institute: plaque and mold. The amount of radium required determines 
There are three different sized radium the number of tubes used. Generally it is 
plaques to simplify the treatment of dif- about 100 to 150 mg. 
ferent sized lesions. The filtration of these Radium mold: the material used for this 
plaques is the equivalent of 3.8 mm. of purpose is dental molding compound or 
brass. The radium skin distance is 5 mm. Columbia paste, which is made in various 
Small blocks of cork are used to maintain thicknesses, usually 5 mm. and 7 mm. 
this distance. For complete protection the The radium mold is charged with tubes 
applicator is surrounded with a 2 mm. thick of 10 mg. of radium element filtered by i 



I' lG. 1. //, large cavernous hemangioma in left cheek. B, strawberry mark on left pre-auricular area. C and D, 
cosmetic restoration seven months after treatment. 1^‘sion was treated by radium plaque, two fields, 
ing-hr. each. 
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Fig. 2. cavernous hemangioma in the upper lip. B, results ten montlis after treatment. Lesion was treated 

by radium plaque 880 mg-hr. 


mm. of platinum. It is evident that the dis- 
tribution of the radium over the surface of 
the mold constitutes an important prob- 
lem. Although it is impossible, from a prac- 
tical point, to make the radiation uniform, 
the proper distribution can reduce the 
variation to a maximum of 10 per cent. 
The tubes, in eitlier single or double rows, 
should not be equally spaced because the 
center would receive the greatest intensity. 
They should be placed closer together to- 
ward the ends of the row and farther apart 
in the center. In large lesions, the radium is 
arranged around the periphery. The num- 
ber of individual problems occurring with 
this subject are innumerable and cannot 
be included in a report such as this. xA 
complete discussion of this subject is given 
by Quimby.® 

Selection of the Treatment. Most au- 
thors^'"’"^ are in agreement that the simple 
ne\ms is not a suitable subject for radium 
or most otlier forms of therapy. Surgical 
excision is a satisfactory method for some 
lesions. Cosmetics may be used to cover tlie 
“port wine mark.” 

The “strawberry’’” hemangioma responds 


very well to radium therapy. The lesions 
which are localized in the superficial layer 
of the dermis are best treated by contact 
radium therapy. A cavernous hemangioma 
situated in the subcutaneous tissues re- 
quires mqre penetrating radiation because 
of its greater bulk. Veiy large cavernous 
hemangiomas may require a combination 
of external and interstitial irradiation (re- 
movable radium needles). The necessity of 
using interstitial irradiation will depend 
upon the response to external irradiation. 

The combined lesions “cavernous” and 
“strawberry” which frequendy occur may 
be treated first by radium plaque. If, 
after the cavernous part of the hemangioma 
has responded, areas of skin discoloration 
still persist, contact radium therapy may 
then be used. 

Very small pink lesions of the face 
should be treated by beta radiation. When 
the lesion is in a difficult position for a good 
application of a plaque or when the sur- 
face area of the lesion is greater than the 
area of standard applicators, mold appli- 
cators are used. Very’’ extensive hemangio- 
mas may be divided into several fields and 



526 


Eduardo Caceres 


October, 1946 


the various areas treated at intervals of to the adjustment of the applicator so that 
one week. A margin of 3 or 4 mm. must be it does not slip. The size of the applicator 
left between the treatment fields to avoid must be 3 to 4 mm. greater than the lesion, 
overlapping or excessive reaction. If the hemangioma is prominent, slight 

Technique oj Application, i. Contact ra- compression with the applicator is advan- 
dium therapy: the radium tubes are fixed tageous. During the course of irradiation 
by cellulose adhesive tape, a transparent the positioning should be checked fre- 
material which permits complete visualiza- quently. 

tion of the lesion and the radium tube. Dosage. In the United States the dosage 

2. Molds generally are fixed to the skin is generally expressed in terms of milli- 

by adhesive tape but may be fastened by gram-hours or millicurie-hours. It is corn- 
tapes through small holes in the mold. puted by multiplying the number of milli- 

3, The plaques are fixed by adhesive grams of radium or millicuries of radium 
tape or bandages. Great care must be given emanation utilized, by duration in hours of 



Fjg. A, ulcerated cavernous hemangioma of the right forearm. H, large cavernous licmangioma of the right 
sc.npular area. C and D, condition two and a half years after treatment by radium plaque, two fields, 800 
mg-hr. each. 
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Fig. 4. cavernous hemangioma of the left eyelid, forehead and temporal region, 5 , result tvvo years and 
nine months after treatment. Radium plaque, two fields, 620 mg-hr. each. 


the application. WJien unfiltered radium 
is used, the dose is measured by milligram- 
minutes. Elsewhere the French measure- 
ments are followed; this is computed by the 
quantity of radium destroyed during tlie 
course of application. The advantage of this 
method is that the same measuring factor 
is applicable to tubes of radium or of radon. 
One millicurie-destroyed is the equivalent 
of 133 milligram-hours or of 133 millicurie- 
hours. One milligram-hour is equivalent to 
7.55 microcuries-destroyed. Either of the 
methods fails to consider the energy pro- 
duced and measures only the source of the 
radiation like measurement of roentgen 
rays in kilovolt-hours and milliampere- 
minutes. Radium dose expressed in roent- 
gens is probably the most accurate. 

When determining the dose to be used, 
the minimal quantit)' of radiation which 
appears to affect the vascular tumor should 
be employed. The dose should be low 
enough to avoid skin reaction. 

Since die sensitivity of the skin varies 
widi age, location and condition, dosage is 
a matter of experience and it is not possible 
to make rigid standards. The dosage will 
depend on many factors: distance from the 


skin surface of the area treated, strength of 
the applicator, and the character of radia- 
tion (beta or gamma). In the treatment of 
hemangioma the single dose is more impor- 
tant than the total dose. The suberyth- 
ema dose should never be exceeded. The 
total dose is determined by the response of 
the hemangioma to the treatment. 

In the series treated with radium plaque 
in all the cases but one the individual total 
dose for a single field did not exceed 800 
mg-hr. The single dose usually was 100 
mg-hr. 

In contact radium tlierapy ro mg. tubes 
of radium are employed, the size of the 
lesion determining the number of tubes. For 
small lesions, where one or two tubes are 
sufficient to coi'^er the lesion, 10 to 20 mg- 
hr. is tlie usual single dose. Where 3, 4 or 5 
tubes are used, a single dose of 25 to 40 
mg-hr. must not be exceeded. The total 
dose in the series was between 120 and 185 
mg-hr. 

For beta radiation therapy, a 25 mg. 
radium tube, filtered by 0.2 mm. of monel, 
is used. A dose of 75 to 100 milligram-min- 
utes is not exceeded. 

Intervals Between Treatments. The special 
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sensitivity of children’s tissues should enter 
into consideration when determining the 
interval between treatments- These should 
be spaced to avoid injurious accumulation. 
Routinely treatments are given every three 
or four weeks although in certain cases they 
can be given every week. If there has been 
intense erythema the next treatment should 
be delayed for two weeks or until the reac- 
tion has subsided. Usually after three or 
four treatments, if the lesion has regressed 
sufficiently, the interval should be in- 
creased to two or three months. This may 
avoid overtreatment. 

ANALYSIS AND RESULTS 

The following is an analysis of the re- 
sults in 66 cases of hemangioma treated in 
the Chicago Tumor Institute: 

Sixty-nine per cent of our cases were re- 
ferred for treatment during the first year 
of life. In 7 cases the treatment was given 
before two months of age. The ratio be- 
tween females and males is 2 to i. In 46 
per cent the lesions were found on the head 
and neck. Twenty-nine per cent had mul- 
tiple hemangiomas. Several children had 
as many as four lesions. 

In evaluating the results of treatment, 
we have considered as “excellent” those 
where the site of the hemangioma cannot 
be detected, and those in which the results 
have not been so perfect but the size and 
state of the covering skin permit us to 


consider it as such; as “satisfactory” those 
where some discoloration or scarring re- 
mained; as “failure” those which did not 
respond sufficiendy to be included in the 
other groups. 

Of the 66 unselected cases of hemangio- 
ma treated at the Chicago Tumor Institute 
49 (74 per cent) may be classified as ex- 
cellent, 13 (20 per cent) as satisfactory and 
4 (6 per cent) as failures. 

SUMMARY 

Radium treatment of cutaneous he- 
mangioma is discussed, selection of treat- 
ment, dosage and the technique of radium 
therapy being presented in detail. Statis- 
tics regarding age, sex, distribution and end 
results are reported. 

I am indebted to Dr. Esther Marting for her help- 
ful comments during the development of this paper. 

ai West Elm St. 

Chicago 10, Illinois 
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^ EDITORIALS 


THE ANNUAL MEETING 


T he Forty-seventh Annual Meeting of 
the American Roentgen Ray Society 
which was held at the Netherland Plaza in 
Cincinnati, Ohio, September 17 to 20, 1946, 
was marvelously well attended, there being 
over a thousand people in attendance. The 
mere presence of numbers, however, does 
not in itself indicate the quality of the 
meeting, but the enthusiasm of the mem- 
bers of the Society and their guests for the 
scientific program was evidenced by the 
attendance at the scientific sessions, and 
President Beeler and his committee may 
be congratulated upon the versatile and 
comprehensive program which was ar- 
ranged. This being the first post-war meet- 
ing of the Society added greatly to its in- 
terest. It was nice once again to have the 
privilege of seeing old friends and making 
new acquaintances, which in itself is no 
small contribution to the success of a meet- 
ing. For perhaps one of the most pleasant 
aspects of any annual meeting is the ex- 
change of ideas in conversation outside the 
scientific meeting room. 

This year’s Caldwell Lecture which was 
given by Dr. Andrew Conway Ivy, Nathan 
Smith Davis Professor of Physiology, 
Northwestern University Medical School, 
on “Motor Dysfunction of the Biliary 
Tract: An Analytical and Critical Consid- 
eration” was one of the highlights of the 
meeting. Dr. Ivy, who has devoted years to 
research on the gastrointestinal tract as 
well as the biliar)" tract, discussed the 
problems relating to the normal as well 
as the pathologic function of the gallblad- 
der and its tract, relating the known 
facts and putting into bold relief many of 
the unsolved problems concerning the 
biliary tract in which roentgenological 
studies themselves might be of consider- 
able aid in their elucidation. 

Indeed the entire program was of such 
a nature as to appeal to all those interested 


in scientific developments and advance- 
ments of roentgenology. 

Then, too, the members of the Society 
and their guests had the privilege of once 
again viewing the technical advances 
which had been made in roentgen appara- 
tus, drugs, etc., in the intervening years 
since the former annual meetings. These 
exhibits were displayed in the Hall of 
Mirrors and in the adjoining rooms. 

Dr. Donaldson, the Chairman of the 
Scientific Exhibits and his committee ar- 
ranged a splendid exhibit which was one 
of the important functions of the meeting 
and attracted an unusual amount of inter- 
est and favorable comment. A brief de- 
scription of the scientific exhibits is given 
elsewhere in this issue of the Journal. 

The social aspects of the meeting which 
were arranged by Dr. Reineke and his local 
committee were all that one could antici- 
pate for nowhere are the social aspects of a 
meeting more enjoyed than in Cincinnati 
which has always set a very high standard 
of entertainment. Particularly is the Ladies’ 
Entertainment Program Committee to be 
congratulated and thanked for the fine 
entertainment which they arranged for 
the wives of the members and their guests. 
The annual golf tournament was well at- 
tended and the competition for the Willis 
F. Manges Trophy was keen. 

Dr. Kirklin, the Director of the Instruc- 
tional Courses, reports an unusual interest 
in these courses, all of which were well 
attended, and the arrangement of the pro- 
gram was such that full attendance at the 
Instructional Courses was possible. 

It may be said in passing that no hotel 
in which the Society has convened has 
offered better facilities for the meeting than 
the Netherland Plaza, and to the personnel 
of the hotel the Society offers its thanksfor 
their cooperation in making the 1946 annual 
meeting the success which was anticipated. 


530 



Voi.. 56, Xo. 4 


Editorials 


531 



WALTER SIBLEY LAWRENCE 
1867-1946 


W ALTER SIBLEY LAIVRENCE died 
on July 6, 1946, at his home, 162.2 
Central Avenue, Memphis, Tennessee, 
from cardiac failure, after an illness of al- 
most two years. 

Dr. Lawrence, a member of tlie American 
.Roentgen Ray Society since 1917, was born 


July 28, 1867, in^ Cambridge, England. His 
parents were the Reverend J. P. LaAvrence, 
an Episcopal clergyman, and Amelia Sib- 
ley Lawrence. His father held a ministry 
in Staunton, Virginia, where Dr, Lawrence 
spent his childhood after the age of t\velve. 
After attending the University of Virginia, 
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Dr. Lawrence transferred to the Universit)- 
of Tennessee, receiving the degree of B.S. in 
1891. In 1900 he received his M.D. degree 
from Vanderbilt University. Shortly after 
beginning practice in Memphis, he became 
interested in radiology, and for twenty-five 
years before his death he was Professor of 
Radiology at the Medical School of the 
University of Tennessee. His principal in- 
terest was in radiation therapy. 

He was married on April 5, 1910, to Miss 


Merle Mauldin, who survives him. He 
leaves also a daughter, Mrs. Reid Bondur- 
ant of Memphis, and two grandchildren, 
three sisters and one brother. He was a 
communicant of Grace-St, Luke’s Episco- 
pal Church, 

In addition to be a golfer and a gardener. 
Dr. Lawrence wrote poetry. His friends look 
forward to a compilation of his verse, con- 
templated by one of his sisters. 

lUtMSAY Spillman 
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Ii€7f!s for this sectioij solicited promptly after the events to which they refer. 


MEETINGS OF ROENTGEN SOCIETIES^*-' 


United States of America 
American Roentgen Ray Societi' 

Secretary, Dr. H. Dabney Kerr, University Hospital, 
Iowa City, Iowa. Annual meeting; 1947, to be an- 
nounced. 

.American College of R\DioLOGr 
Secretary, Mac F. Cahal, 20 N. Wacker Drive, Chicago 6. 
Annual meeting; 1947, to be announced. 

Section on R.4diology, A.merican Medical .Association 
Secretary, Dr, U. V. Portmann, Cleveland Clinic, Cleve- 
land, Ohio. Annual meeting: 1947, to be announced. 
iMERiCAN Radium Society* 

Secretary, Dr. H. F. Hare, 605 Commonwealth Ave., 
Boston, Mass. Annual meeting; 1947, to be an- 
nounced. 

Arkansas Radiological Society 
Secretary, Dr. Fred Hames, 511 National Bldg., Pine 
Bluff, Ark. Meets every three months and also at time 
and place of State Medical Association. 

Radiological Society of North .America 
Secretary, Dr. D. S. Childs, 607 Medical .Arts Bldg., Syra- 
cuse, N. Y. Annual meeting; Palmer House, Chicago, 
III., Dec. 1-6, 1946. 

Radiological Section, Baltimore Medical Societf _ 
Secretary, Dr, Walter L. Kilby, Baltimore, Meets third 
Tuesday each month, September to May. 

Section on Radiology, California Medicll Association 
Secretary, Dr. D. R. MacColl, 2007 Wilshire Blvd., Los 
Angeles 5, Calif. 

Radiological Section, Connecticut Medical Society 
Secretary, Dr. Max Climan, 242 Trumbull St., Hartford, 
Conn. Meets bi-monthly on second Thursday, at place 
selected by Secretary. .Annual meeting in May. 

Section on Radiology, Illinois State Medical Society 
Secretary, Dr. H. W. Ackemann, 321 \V. State St., Rock- 
ford, 111. 

Radiological Section, Los -Angeles Co. Med, Assn. 
Secretary, Dr. Roy \V. Johnson, 1407 S. Hope St., Los 
.Angeles, Calif, ^ieets on second Wednesday of each 
month at the County Society Building. 

Radiological Section, Southern Medical Association 
Secretary, Dr. Roy G. Giles, Temple, Texas. 

Brookli'n Roentgen Ray Society 
Secretary, Dr. A. H. Levy, 1354'Carroll St., Brooklyn 13, 

N. Y. Meets monthly on fourth Tuesday, October to.Apnl. 
Buffalo Radiological Society 
Secretary, Dr. Joseph S. Gian-Francheschi, 610 Niagara 
St., BuffMo, N. Y. Meets second Monday of each month 
except during summer months. 

Chicago Roentgen Society 
Secretary, Dr. F. H. Squire, 1754 W. Congress Stj, 
Chicago 12, 111 . Meets second Thursday of each month 
October to -April inclusive at the Palmer House. 
Cincinnati Radiological Society 

Secretary, Dr. Samuel Brown, 707 Race St., Cincinnati, 
Ohio. Meets third Tuesday of each month, October to 
May, inclusive. 

Cleveland R.adiological Society 
Sea-etary, Dr. Carroll C. Dundon, 11311 Shaker Blvd., 
Cleveland, Ohio. Meetings at 6130 p..m. on fourth Mon- 
day of each month fromTlctober to April. 

* Secretaries of societies not here listed are requested to 


Dallas-Fort W'orth Roentgen Study Club 
Secretary, Dr. X. R. Hyde, Medical Arts Bldg., Fort 
Worth, Texas. Meets in Dallas on odd months and in 
Fort \Vorth on even months, on third Monday, 7:30 p.m. 

Denver Radiological Club 
Secretary, Dr. W. C. Huyler, 1619 Milwaukee, Denver 6, 
Colo. Meets third Friday of e.ach month at Department 
of Radiology, Colorado School of Medicine. 

Detroit Roentgen Ray and Radium Society 

Secretary, Dr. E. R. \Yitwer, Harper Hospital. Meets 
monthly on first Thursday^ from October to May, at 
Wayne County Medical Society Building. 

Florida Radiological Societi" 

Secretary, Dr. J.M. Dell, Jr., 333 W. Main St., S., Gaines- 
ville, Fla. Meetings in May and November. 

Georgia Radiological Societi' 

Secretary, Dr. James J. Clark, 478 Peachtree St., At- 
lanta, Ga. Meets in November and at annu.nl meeting 
of Medical Association of Georgia in the spring. 

Radiological Society of Kansas City 
Secretary, Dr. Arthur B. Smith, 800 Argyle Bldg., Kan- 
sas City, Mo. Meets third Thursday of each month. 

Illi.nois Radiological Societf . 

Secretary, Dr. W’m. DeHollander, St. John’s Hospital, 
Springfield, 111 . Meets three times a year. 

Indiana Roentgen Society 
Secretary, Dr. J. A. Campbell, Indiana University Hos- 
pitals, Indianapolis 7. Meets second Sunday in May. 

Iowa X-Ray Club 

Secretary, Dr. Arthur W. Erskine, 326 Higley Bldg., 
Cedar Rapids, Iowa. Luncheon and business meeung 
during annual session of Iowa State Medical Society. 
Special meetings by announcement. 

Kentucky Radiological SociETi’ 

Secretary, Dr. W. C. Martin, 321 W. Broadway, Louis- 
ville. Meets annually inLouisvilleon firstSaturdayinApr. 


Lo.ng Island Radiological Society 

Secretary, Dr. Marcus ^Yiener, 1430-48^ St., Brooklyn, 
N. Y, Meets Kings County Med. Soc. Bldg, monthly 
on fourth Thursday, October to May, 8:30 p.m. 

Louisiana Radiological Society 
Secretary, Dr. J. R. Anderson, 1130 Louisiana Ave., 
Shreveport. Meets annually during Louisiana State Med- 
ical Society Meeting. 

Michigan Association of Roe.ntgenologists 

Secretary, Dr. E. M. Shebesta, 1429 David WTutneyBWg., 
Detroit. Three meetings a year. Fall, Winter, Spring. 


ILWAUKEE Roe.NTGEN RaY SOCIETY , 

Secretary, Dr. C. A. H. Fortier, 231 W. Wisconsin Ave., 
Milwaukee, Wis. Meets monthly on second Monday at 


Minnesota Radiological SociE-n- 

Secretary', Dr, Annette T. Stenstrom, 1218 Medical Arts 
Bldg., Minneapolis, Minn. One meeting a year at time ol 
Minnesota State Medical Association. 

N'ebraska Radiological Society^ l 

Secretary, Dr. D. A. Dowell, Medical Arts Bldg., Omaha, 
Keb. Meets third W’ednesday of each month, at 6 p.m. 
at either Omaha or Lincoln. 


send the necessary informarion to the Editor, 
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New England Roentgen Ray Society 
Secretary, Dr. George Levene, Massachusetts Memorial 
Hospitals, Boston, Mass. Meets monthly on third Friday, 
Boston Medical Library 

N ew Hampshire Roentgen Ray Society 
Secretary, Dr. A. C. Johnston, Elliott Community Hos- 
pital, Keene, N. H. Meets four to six times yearly. 

Radiological Society or New Jersey 
Secretary, Dr. W. H. Seward, Orange Memorial Hos- 
pital, Orange, N. J. Meets annually at time and place 
of State Medical Society. Mid-year meetings at place 
chosen by president. 

New York Roentgen Society 
Secretary, Dr. Ramsay Spillman, 115 East 6ist St., 
New York City. Meets monthly on third Monday, New 
York Academy of Medicine, at 8:30 p.m. 

North Carolina Radiological Society 
Secretary, Dr. J. E. Hemphill, 323 Professional Bldg., 
Charlotte 2, N. C. Meets in May and October. 

North Dakota Radiological Society 

Secretary, Dr. L. A. Nash, St. John’s Hospital, Fargo. 
Meetings held by announcement. 

Central New York Roentgen Society 
Secretary, Dr. C. F. Potter, 820 S. Crouse Ave., Syracuse. 
Three meetings a year. January, May, November. 

Ohio Radiological Society 

Secretary, Dr. Henry Snow, 1061 Reibold Bldg., Dayton, 
Ohio. Meets during annual meeting of Ohio State Medi- 
cal Association. 

Orleans Parish Radiological Society 

Secretary, Dr. Joseph V. Schlosser, Charity Hospital, 
New Orleans 13, La. Meets first Tuesday of each month. 

Pacific Roentgen Society 

Secretary, Dr. L. H. Garland, 4^0 Sutter St., San Fran- 
cisco^ Calif. Meets annually, during meeting of California 
Medical Association. 

Pennsylvania Radiological Society 
Secretary, Dr. J. M. Converse, 416 PineSt., Williamsport. 

Philadelphia Roentgen Ray Society 

Secretary, Dr. C. L. Stewart, Jefferson Hospital. Meets 
first Thursday of each month, October to May, at 8:00 
P.M., in Thomson Hall, College of Physicians, 

Pittsburgh Roentgen Society 
Secretary, Dr. L. M. J. Freedman, 115 South High- 
land Ave. Meets 6:30 p.m. at Webster Hall Hotel on 
second Wednesday each month, October to May inclusive. 

Portland Roentgen Club 

Secretary, Dr. Selma Hyman, University of Oregon Medi- 
cal School, Portland, Oregon. Meets monthly 2d Wednes- 
da)', 8 :oo P.M., Library' of University of Oregon Medical 
School, 

Rochester Roentgen Ray Society, Rochester, N, Y. 
Secretary, Dr. Murray P. George, Strong Memorial Hos- 
pital. Meets monthly on third Monday from October to 
May, inclusive, 8 p.m. at Strong Memorial Hospital. 

Rocky Mountai.n Radiological Society 
Secretary'Dr. A. M. Popma, 220 N. First St., Boise, Idaho. 

St. Louis Society of Radiologists 

Secretary, Dr, Edwin C. ErnsK Beaumont Medical Build- 
ing, St. Louis, Mo. Meets fourth Wednesday of each 
month, except June, July, August, and September, 

Sa.v Diego Roentgen Society 
Secretary, Dr. R. F. Niehaus, 1831 Fourth Ave., San 
Diego, Calif. Meets monthly, first Wednesday at dinner. 

San Francisco Radiological Society 

Secretary, Dr, Joseph Levitin, 516 Sutter St., San Fran- 
cisco 2, Calif. Meets monthly on the third Thursday at 
7:45 p.m., first six months of the year at Lane Hall, 
•Stanford University Hospital^ and second six months at 
Toland Hall, University of California Hospital. 

Shrevepop.t Radiological Club 

Secretary, Dr. R. W. Cooper, Charity Hospital, Shreve- 
port, La, Meets monthly on third Wednesday, at 
7:30 P.M., September to May inclusive. 

South Carolina X-Ray Societi’ 

Secretary, Dr. T, A. Pitts, Baptist Hospital, Columbia, 
S, C. Meets in Charleston on first Thursday in Novem- 
ber, also at the ti.me and place of South Carolina State 
Medical Association. 


Tennessee Radiological Society 
Secretary, Dr. J. M. FrSre, 707 Walnut St., Chattanooga, 
Tcnn. Meets annually at tne time and place of the 
Tennessee State Medical Association. 

Texas Radiological Society 
Secretary, Dr. R. P. O’Bannon, 650 Fifth Ave., Fort 
Worth 4, Texas, 

University of Michigan Department of Roentgen- 
ology Staff Meeting 

Meets each Monday evening from September to June, 
at 7 P.M, at University Hospital. 

University of Wisconsin Radiological Conference 
Secretary, Dr. E. A. Pohle, 1300 University Ave., Madi- 
son, Wis. Meets every Thursday from 4:00-5:00 p.m., 
Room 301, Service Memorial Institute. 

Utah Radiological Conference 
Secretary, Dr. Henry H. Lerner, School of Medicine, 
University of Utah, Salt Lake City i. Meets ist and 3rd 
Thursdays monthly from 7:30 to 10 p.m.. Salt Lake 
County General Hospital, September to June. 

Utah State Radiological Society 
Secretary, Dr. M. Lowry Allen, Judge Bldg., Salt Lake 
City I, Utah. Meets third Wednesday in September, 
November, January, March and May. 

Virginia Radiological Society 

Secretary, Dr. E. L. Flanagan, 116 E. Franklin St,, 
Richmond, Va. Meets annually in October, 

Washington State Radiological Society 

Secretary, Dr. Thomas Carlile, 1115 Terry St., Seattle. 
Meets fourth Monday each month, October through May, 
College Club, Seattle, 

X-Ray Study Club of San Francisco 

Secretary, Dr, J. M. Robinson, University of California 
Hospital, Meets monthly, third Thursday evening. 

Cuba 

Sociedad de RadiologIa y Fisioterapia de Cuba 
President, Dr. J. Manuel Viamonte, Hospital Mercedes, 
Habana, Cuba. Meets monthly in Habana, 

Mexico 

Sociedad Mexicana de Radiolooia y Fisioterapia 
General Secretary, Dr. D. P. Cossio. Marsella No. ii, 
Mexico, D. F. Meets first Monday of each month. 

British Empire 

British Institute of Radiology Incorporated vtth 
the Roentgen Society 

Medical Members’ meeting held monthly on third Friday 
at 2:30 P.M. and Ordinary Meeting at same time on 
following Saturday, October to May, 32 Wcibeck St., 
I^ndon, W.i. 

Section op Radiology of the Royal Society of Medi- 
cine (Confined to Medical Members) 

Meets third Friday each month at 4:45 p.m. at the Royal 
Society of Medicine, 1 Wimpole St., London. 

Faculty of Radiologists 

Secretary, Dr. M. H. Jupe, 23 Welbcck St., London, W.i 
England. 

Section of Radiology and Medical Electricity, Aus- 
tralasian Medical Congress 

Secretary, Dr. H. M. Cutler, 139 Macquarie St., Sydney, 
New South Wales, 

Radiological Section of the Victorian Branch of the 
Bpjtish Medical Association 

Secretary, Dr. Keith Hallam, St. George’s Hospital, 
K.E.W., Melbourne, E. 4, Victoria, Australia. Meets 
monthly from March to November inclusive. 

Canadian Association of Radiologists 
Secretary, Dr. J. W. McKay, 1620 Cedar Ave., Montreal. 
Societe Canadienne-Frakcaise d’Electrolooie et de 
Radiologie Medicares 

Secretary, Dr. Orig<;ne Dufresne, 4120 Ontario St., East, 
Montreal, P. Q. 

Section of Radiology, Canadian Medical Association 
Secretary, Dr. C. M, Jones, Inglis St., Ext. Halifax, N, S, 
Radiological Section, New Zealand British Mf-dical 
Association _ , 

Secretary, Dr. Colin Anderson, Invercargill, New Zea- 
land. Meets annually. 
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South America 

SOCIEDAD ArCEXTIN'A DE RaDIOLOGLA 

Sfcntary, Dr. Guido Gotta, Buenos Aires, Argentina. 
Meetings are held monthly. 

SociEDAD Peruana de Radiologi.a 
Secrc’fary, Dr. Julio Bedova Paredes, .Apartado, 2306 
Lima, Peru. Meetings held monthly except during 
January-, February and March, at the .Asociacion 
Apdica Peruana “Daniel A. Carrion,” Villalta, aiS, 
Lima. 

CoXTI.XENT.AL EurOPE 

CeSKOSLOVEXSK.\ SPOLECXOST pro ROSTGENOLOGIl A 
RADIOLOGII V PR-AZE 

Secnttary: MUDr. Roman Blana, Praha XII, Ko- 
runni 160, Czechoslovakia. 

SociEDAD EspAXOLA DE RaDIOLOGIA V ElECTROLOGIA 
Secretary, Dr. J. Martin-Crcspo, Fuencarral, 7. Madrid, 
Spain, Meets monthly in Madrid. 

SoctETE Suisse de Radiologie (Schweizerische Roxt- 
gex-Gesellschaft) 

Secretary for French language. Dr. Babaiantz, Geneva. 
Secretary for German language. Dr. Alax Hopf, Effinger- 
strasse 49, Bern. Meets annually in different cities. 
SOCIET.ATEA ROMAX.A DE RaDIOLCGIE St EleCTROLCGIE 
Secretary, Dr. Oscar Meller, Str. Banual Maricine, 30, 
S. L, Bucuresti, Roumania. Meets second Monday in 
every month with the e.xception of July and .August. 
.Ali^Russiax Roextgex Raa* .Associ.atiox, Lexi.xgrad; 
L'SSR in the State Institute of Roentgenology and 
Radiology, 6 Roentgen St. 

Secretaries, Drs, S. A. Reinberg and S. G. Simonson. 
Meets annually. 

Lenixgr-ad Roe.vtgex Ray Societa* 

Secretaries, Drs. S. G. Simonson and G. .A, Gusterin. 
Meets monthly, first Monday at S o'clock, State Institute 
of Roentgenology and Radiology, Leningrad. 

Moscow Roextgex Raa* Society 
Secretaries, Drs. L. L. Holst, .A. \Y. Ssamygin and S. T. 
Konobejevsky. Meets monthly, first Monday, 8 p.m. 
Scaxdixayiax Roextgex Societies 
The Scandinavian roentgen societies have formed a joint 
association called the Northern .Association for Medical 
Radiology, meeting ever\‘ second year in the different 
countries belonging to the .Association. 

SCIENTIFIC EXHIBIT 

The Scientific Exhibit at the Forty- 
seventh Annual Meeting of the American 
Roentgen Rav SocietA' held at tlie Netlier- 
land Plaza, Cincinnati, Ohio, September 
17-20, 1946, was, as always, one of the most 
instructive features of the meeting and was 
arranged by die Chairman of the Sciendfic 
Exhibits, Dr, S. W. Donaldson, and his 
Committee, A descriprion of the exhibits, 
with awards given, follows: 

An exhibit en tided “The Roentgenologic 
Contribudon to die Diagnosis of Meckel’s 
Diverticulum” ivas presented by Drs. H, 
M. Weber and C. A. Good, Jr., Mayo Foun- 
dation for IMedical Education and Re- 
search, Rochester, Minn. Meckel’s divertic- 


ulum has been called die most common 
congenital anomalv of the intestinal tract. 
The roentgenologic examination can be 
made to exhibit Meckel’s diverticulum as 
such in a certain percentage of cases but its 
chief contribution to the diagnosis of 
Meckel’s diverticulum is in ruling out other 
lesions of the small intestine which produce 
the same symptoms and signs. The exhibit 
illustrated by roentgenograms the experi- 
ence of the Section on Roentgenology at 
the Mayo Clinic with the diagnosis of 
Meckel’s diverticulum in its various mani- 
festations, This exhibit received Honorable 
Mention. 

The next exhibit was en tided “The Ef- 
fect of Irradiation upon the Minute Blood 
Vessels and Lymph Flow of the Skin. .A 
Clinical and Experimental Study.” This 
was from die Department of Radiology 
and the Robinette Foundation of the 
IMedical Clinic of the Hospital of the 
University of Pennsylvania, Philadelphia, 
Pa., and was presented by Drs. Eugene P. 
Pendergrass, Robert H. Ivy (by invitation), 
John Q. Griffith, Jr. (by invitation), 
Charles R. Perryman (by invitation), 
Stuart P. Barden (by invitation), Philip J. 
Hodes, and Robert P. Barden. The exhibit 
consisted of charts, photographs and draw- 
ings. The clinical material consisted of 
studies of the thigh area in human volun- 
teers following varied roentgen dosage. In- 
cluded were simple observation of the area, 
capillary microscopy and, after die interval 
of at least a year, biopsy followed by his- 
tologic study. The experimental material 
consisted of studies, largely ivith animals, 
describing the effect of radiation on cutane- 
ous lymphatic flow, capillary permeability 
and fragility, and tendency to I'enous 
thrombosis. Comparison was made, in cer- 
tain respects, between irradiation by roent- 
gen rays and radon. The following proce- 
dures or medicaments were described and 
their effect on the cutaneous reaction to 
irradiation in animals: (i) sympathectomy; 
(2) exyierimental hyperthyroidism; (3) di- 
couniarin; (4) rutin. The skin changes were 
illustrated widi beautiful color- trans- 
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patencies. This exhibit was awarded the 
Gold Medal. 

“Myelography in the Diagnosis of Her- 
niations of Cervical Intervertebral Discs” 
was the title of an exhibit arranged by Drs. 
Arthur B. Soule, Jr., and Frederick W. 
VanBuskirk (by invitation). University of 
Vermont College of Medicine, Burlington, 
Vermont. The exhibit consisted of trans- 
parencies including a brief description of 
protrusions of cervical intervertebral discs, 
incidence, symptoms and signs, roentgen 
findings, technique of cervical myelog- 
raphy, indications for operation and tech- 
nique of operation- It was illustrated with 
drawings, photographs and roentgeno- 
grams of proved cases. 

Of considerable diagnostic value and in- 
terest was an exhibit entitled “Abdominal 
Aortography: Technique and Clinical Ap- 
plication” by Drs. Paul C. Swenson, Fred- 
erick B. Wagner, Jr. (by invitation), and 
Calvin L. Stewart (by invitation), Jefferson 
Hospital, Philadelphia, Pa. This exhibit 
showed translumbar puncture of the abdo- 
minal aorta for injection of contrast media; 
techniques of injection and roentgenological 
examination. Cases were exhibited showing 
reproductions of films, indication for ex- 
amination, and conclusions. A paper on the 
same subject was given in the scientific 
program. 

An exhibit of timely interest was one 
entitled “Poisoning in Beryllium Produc- 
tion: Chemical Pneumonitis and Derma- 
titis” by Drs. H. S. VanOrdstrand (by 
invitation), Robert Hughes (by invitation), 
Cleveland Clinic, Cleveland, Ohio; Drs- 
J. M. DeNardi (by invitation), Lorain, 
Ohio, and Morris G. Carmody (by invita- 
tion), Painesvnlle, Ohio. Almost all beryl- 
lium used is derived from the ore beryl, 
which is imported chiefly from Brazil and 
Argentina, although some deposits are 
being w'orked in South Dakota, Maine, and 
New Hampshire, and British India. The 
exhibit demonstrated clinical and patho- 
logical findings in workers processing beryl- 
lium from the raw ore. The demonstration 
showed respiratory, dermatological, and 


ocular manifestations. Chemical pneumo- 
nitis was emphasized including material 
from four autopsied cases. The exhibit 
contained many illustrations in color. It 
was a very comprehensive one and beauti- 
fully arranged. The exhibit also contained 
samples showing beryllium, its production, 
fabrication and application. At the present 
time the element beryllium is playing such 
a strategic part in the development of nu- 
clear fission that the ore supply is under 
direct control of the government. This 
exhibit was given Honorable Mention, 

“Differential Diagnosis of Abdominal 
Tumors” was the title of an exhibit by 
Drs. Samuel Brown (by invitation), J. E. 
McCarthy, and Archie Fine (by invitation), 
Jewish Hospital, Cincinnati, Ohio. Roent- 
genograms were presented of the stomach 
and duodenum in the anterior and lateral 
positions showing their relationship to their 
neighboring structures in three dimensions. 
Tumors of liver, spleen, pancreas, gallblad- 
der, extrabiliar)’’ ducts and kidneys were 
shown, the diagnosis of which was deter- 
mined by the characteristic changes each 
one of them produces upon the position, 
shape and contour of the stomach and the 
duodenum. 

An exhibit entitled “Bronchography in 
Childhood Tuberculosis” was presented by 
Dr. Eduardo Rivero (by invitation), San- 
torio Infantil Aballi, Havana, Cuba. This 
consisted of a series of bronchograms taken 
in children with primary tuberculosis, 
showing the alterations of the bronchi 
caused by infiltration, compression from 
enlarged lymph glands, atelectasis and 
endobronchial lesions. This was one of the 
most comprehensive and informative ex- 
hibits shown and was awarded the Bronze 
Medal. A paper on the same subject was 
given in the scientific program. 

“Radiation Injury and Tolerance Dose 
of Normal Stomach” was the title of an 
exhibit by Drs. Aubrey O. Hampton, Mil- 
ton Friedman (by invitation), Ir\''ing B, 
Brick (by invitation), and Ellery M. James 
(by invitation), Walter Reed General Hos- 
pital, Washington, D. C. During the course 
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of irradiating retroperitoneal nodes in cases 
of carcinoma of the testis with supervoltage 
roentgen rays, many patients developed 
atypical symptoms of peptic ulcer. Roent- 
genographic examination revealed unusual 
lesions of the stomach, many with ulcers. 
Some ulcers improved under medical treat- 
ment; others required partial gastric resec- 
tion. In the exhibit, these lesions were de- 
scribed roentgenographically and with ko- 
dachrome photographs and photomicro- 
graphs. The tolerance tissue dose of the 
stomach was discussed. In all supervoltage 
roentgen therapy, it becomes necessar}' to 
know the tolerance dose of the normal deep 
structures rather tlian tlie skin. This ex- 
hibit was given Honorable Mention. 

An exhibit entitled “Relationship of Pul- 
monary Calcification to Histoplasmin Sen- 
sidvit}*” was presented by Drs. Amos 
Christie (by invitation), and J. C. Peterson 
(by invitation), Pediatric Department, 
Vanderbilt Uuiversit)' Medical School, 
Nashville, Tenn. This consisted of cliarts 
showing correlation of pulmonary calcifica- 
tion to histoplasmin sensitivity and maps 
showing geographical distribution of his- 
toplasmin sensitivity. One chart showed the 
age distribution. There were a number of 
roentgenograms showing the nature of the 
calcification, and cultures and photo- 
micrographs showing benign and malignant 
histoplasmosis. A paper on the same sub- 
ject was given in the scientific program. 
This was one of the most important and 
instractive exhibits at the meeting. 

“Spondylolisthesis: A Congenital Anom- 
aly Frequently Unaccompanied by 
Symptoms” was the title of an exhibit by 
Dr. Wilbur Bailey, University of Southern 
California Medical School, Los Angeles, 
Calif. This was an exhibit of roentgeno- 
grams, posters and placards showing the 
main points of spondylolisthesis and its 
precursors. Special attention was directed 
to die congenital origin of this disease and 
the fact that it is frequendy discovered in 
the absence of symptoms. 

“Roentgenologic Demonstradon of Tu- 
mors of the Thymus in Myasdienia Gravis” 
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was die tide of an exhibit by Dr. C. Allen 
Good, Jr., Mayo Foundation for Medical 
Education and Research, Rochester, Minn. 
This consisted of transparencies of roent- 
genograms and padiologic specimens in 
cases of myasthenia gravis with associated 
thymic tumor. There was also a demonstra- 
tion consisting of a moulage of the medias- 
tinum, including the various types of tu- 
mor of the thymus. Case histories accom- 
panied the roentgenograms. This exhibit 
was given Honorable Mention. A paper on 
the same subject was given in the scien- 
dfic program. 

Another valuable and interesting ex- 
hibit was endded “Electrokymography 
Utilizing die Fluoroscope” by Drs. W. 
Edward Chamberlain and George Heiini', 
Temple University Medical School, Phila- 
delphia, Pa. The exhibit demonstrated a 
new mediod of recording the movements 
of selected points on the borders of the 
fluoroscopic heart shadow. A photomulti- 
plier tube (same as used in the Morgan- 
Hodges phototinier) produces an electric 
current which varies with the amount of 
light which it receives. .As the heart border 
moves in and out, it acts as a variable 
shutter, and the recording galvanometer of 
an ordinanr electrocardiograph produces a 
graphic tracing of the heart border motion. 
The mediod has already made a place for 
itself in the Physiology Laboratory as well 
as in Clinical Cardiology. This exhibit was 
awarded the Silver Medal, 

“Tmnors and Chronic Inflammatory 
Diseases of die Small Intestine” was the 
title of an exhibit by Dr. Barton R, Young, 
Temple University Medical School, Phila- 
delphia, Pa. This exhibit was made up ol 
a number of illustrations revealing changes 
in morphology and motility of the small 
intestine on the basis of chronic inflamma- 
tor}* and neoplastic diseases. Empiiasis was 
placed on the abnormalities in the small 
intestine, detected by roentgen examina- 
tion, in patients with regional enteritis, 
especially the smooth unusually multiple 
stricture, separated by normal appearing 
sections of bowel (skip areas). Chronic 
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tuberculosis of the small intestine may re- 
sult in stricture formation and therefore 
the roentgen findings in this condition were 
presented and differentiated from those 
obtained in non-tuberculous regional en- 
teritis. The exhibit included illustrations of 
severe small intestinal changes with ob- 
structive manifestations in protracted de- 
ficiency disease (non-tropical sprue) and 
eosinophilic granuloma. The roentgen find- 
ings of several tumors of the small bowel 
including carcinoma, malignant carcinoid 
and hemangioma were demonstrated. The 
roentgenograms of the above mentioned 
conditions were supplemented by photo- 
graphs of the surgical specimens and the 
histopatholog>^ 

An exhibit entitled “Solitary Tumors of 
the Chest: Diagnosis in 50 Proved Cases” 
was presented by Dr. Robert K. Arbuckle 
(by invitation), Temple University, Phila- 
delphia, Pa, Tumors of the chest having a 
spherical or oval contour present diagnostic 
difficulties by roentgenographic study. A 
group of 50 proved cases was analy2ed to 
determine which diagnostic procedures are 
of the greatest value in arriving at an exact 
diagnosis. Among the tumors were ex- 
amples of carcinoma of the lung, dermoids, 
nerve sheath tumors, etc. 

“Bronchography” was the title of an 
exhibit by Dr. Samuel S. Peoples (by invi- 
tation), Temple University Medical School, 
Philadelphia, Pa. This exhibit Avas pre- 
pared to show the value and wide applica- 
tion of bronchography in the study of 
diseases of the chest. Essential anatomiccon- 
siderations were brought out with illustra- 
tions of bronchograms of normal lungs. The 
technique employed in the Department of 
Roentgenology of the Temple University 
Hospital in conjunction with the Chevalier 
Jackson DcparUnent of Bronchology was 
explained, including nomenclature of the 
bronchopulmonary segments. Broncho- 
grams in various lung conditions were 
shown to demonstrate the importance of 
this method for localization. The exhibit 
presented material on a wide variety of 
problems including the following: (l) cases 


in which conventional roentgenograms re- 
vealed little or no abnormality while 
bronchograms revealed disease; (a) cases 
in which the bronchograms provided the 
indications or contraindications for sur- 
gery, in such conditions as bullous emphy- 
sema, bronchiectasis, etc.; (3) cases in 
which bronchograms give remarkable vis- 
ualization of alteration of the volume of 
various lobes. 

Another exhibit from the Temple Uni- 
versity Medical School, Philadelphia, Pa., 
was presented by Dr. Samuel H. Fisher (by 
invitation) and was entitled “The Dia- 
phragm in Health and Disease.” The com- 
mon variations in the outline of the dia- 
phragm caused by tenting, costal inter- 
digitations, local weaknesses and displace- 
ment by gaseous distended viscera were 
illustrated. The pathologic conditions pre- 
sented were obscuration by parenchymal 
inflammatory disease (bronchiectasis); dis- 
placement by subdiaphragmatic ab.scess, a 
calcified cyst of the liver; two cases of pri- 
maty tumors of the liver were shown with 
their effects on the diaphragm. The exhibit 
also included eventration of the diaphragm, 
diaphragmatic hernias including that seen 
with congenital short esophagus, para- 
esophageal hernia, hernias through the 
foramen of Bochdalek and the foramen of 
Morgagni. A case of paralysis of the dia- 
phragm by invasion of the phrenic nerve 
with bronchogenic carcinoma was shown; 
roentgenograms were presented exposed at 
the height of inspiration and during the 
“sniff” test. 

Dr. G. E. Richards, Ontario Institute 
of Radiotherapy, Toronto General Hos- 
pital, Toronto, Ontario presented a “Dem- 
onstration of Instrument for Aspiration 
Biopsies” and “Demonstration of Im- 
proved Applicators for Radium Treatment 
of Carcinoma of the Cervix Uteri,” In- 
cluded also in the exhibit was an analysisof 
technical factors and results of treatment 
of carcinoma of the cervix uteri. A paper 
on the same subject was presented in the 
scientific program. 

“Boeck’s Sarcoidosis in Youth of Mili- 
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tary Age” was the title of an exhibit pre- 
sented by Drs. Bernard Roswit (by 
invitation) and xArchie Scheimel (by invi- 
tation), Veterans Administration, Bronx, 
N. ^ . Boeck’s sarcoid is an intriguing and 
provocative diagnostic and tlierapuetic 
problem of rising importance and rapidly 
increasing frequency, affecting principally 
youth of military age. This exhibit was 
drawm from a study of 26 cases (13 proved 
by biopsy) in the U. S. ^^eterans Hospital, 
Bronx, New York, Department of Radi- 
ology, This potentially systemic disease 
has an elusive and controversial etiologv. 
The histological unit is the “hard tubercle.” 
The clinical picture is chameleon in char- 
acter witli periodic exacerbations and sys- 
temic involvement. No organ is immune, 
but tlte lungs and bones show the more in- 
teresting patltology. The course of the 
disease is unpredictable and chronic, with 
spontaneous i-egression or progression to 
deatli from pulmonary tuberculosis. There 
is yet no effective tlierapy for this disease. 
The exhibit presented all of the interesting 
ramifications of the problem. 

Dr. Herman E. Hilleboe presented (by 
invitation) from the United States Public 
Health Service, Washington, D. C. an 
interesting exhibit on “Miniature Film 
Mass Roentgenography of tlie Chest.” This 
w'as a pictorial and chart representation of 
mass roentgenography of the chest showing 
method of examination and comparison of 
35 mm., 70 mm., and 4 by 5 inch films 
and graphs of estimated significant chest 
pathology per one tliousand patients rou- 
tinely examined on general hospital or 
clinic admission. A paper on this subject 
was given in the scientific program. 

An exhibit entitled “Roentgenology of 
the hlastoid” was presented by Drs. 
Frank Windholz (by invitation), and 
Harold A. Fletcher (by invitation), Stan- 
ford University School of Medicine, De- 
partment of Radiology, San Francisco, 
Calif. This exhibit consisted of 168 trans- 
lucencies in cardboard mountings. Most 
of the roentgenograms Avere accompanied 
by explanatory drawings. They illustrated 


normal and pathological conditions. The 
development and standardization of roent- 
genographic technique and roentgen anat- 
omy of standard views were illustrated on 
drawings, photographs and roentgeno- 
grams of bone specimens and of patients. 
The significance of variations of technique 
and of anatomy was stressed. Develop- 
ments, types and disturbances of pneu- 
matization were shown according to the 
tJieory of Wittmaack. The roentgen appear- 
ance of acute and chronic otitis media and 
of its complications, mastoiditis and pe- 
trositis and cholesteatomas, AA^ere dealt 
AA'ith in detail. Types of defects after opera- 
tions, tumors, fractures, foreign bodies and 
malformations AA^ere exhibited. The most 
frequent roentgenological errors A\'ere il- 
lustrated on roentgenograms. 

A A'-ery interesting exhibit AA^as tliat pre- 
sented by Dr. LeAAa’s E. Etter (by iiiAdta- 
tion), PineAA'ood Farms, Warrendale, Pa., 
entitled "Post-War VieAA^s of Rdntgen’s 
Laboraton', September, 1945.” This in- 
cluded an exhibit of books, correspondence 
and photographs pertaining to the life of 
Rdntgen, as well as the vieAA'-s of Rontgen’s 
laboratory taken in 1945. SeA^eral papers 
by Dr. Etter on this subject hax^e been 
published in the Journal. This exhibit 
Avas giA’en Honorable Mention. 

An exhibit entitled "Congenital Mal- 
formations Induced in Rats by Roentgen 
Rays: Skeletal Changes in the Offspring 
FolloAving a Single Irradiation of the 
Mother” was presented bA" Drs. Jose} 
Warkany (by inAutation), and Elizabeth 
Schraffenberger (by inAutation), Children s 
Hospital Research Foundation, Cincin- 
nati, Ohio. Congenital malformations Avere 
obtained in the offspring of female rats 
Avhich Avere exposed to roentgen rays on 
certain days of pregnancy. Defects of the 
bones of tlie skull, cleft palate, shortness of 
the mandible and malformations of the 
ribs and of the bones of the arms and legs 
AA-ere obserA-ed. Certain patterns of deformi- 
ties could be established AA'hich depended 
upon the day of irradiation and upon the 
dose of roentgen rays administered. The 
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exhibit consisted of specimens of newborn 
rats cleared by the Schultze-Dawson meth- 
od. They were beautifully mounted in a 
a stand which supplied a magnifying glass 
for careful study of the specimens. This 
exhibit was given Honorable Mention. A 
paper on the same subject was presented 
in the scientific program. 

“Supervoltage Radiation” was the title 
of an exhibit presented by Dr. Milford D. 
Shulz, Massachusetts General Hospital, 
Boston, Mass. This consisted of charts 
showing the results obtained in the treat- 
ment of patients with malignant tumors of 
the more common types with supervoltage 
radiation at the Collis P. Huntington and 
the Massachusetts General Hospitals. A 
paper on the same subject was given in the 
scientific program. 

An exhibit entitled “Rapid and Con- 
venient Method of Copying Roentgeno- 
grams” was presented by Drs. Eugene 
Saenger (by invitation), Children’s Hos- 
pital, Cincinnati, Ohio, and David R. 
Limbach, Georgia Baptist Hospital, At- 
lanta, Georgia. The original films and 
miniature reproductions were shown in this 
exhibit and a simple method of making the 
reproductions. 

An exhibit entitled “Opportunities for 
Radiologists — Veterans Administration” 
was presented by Dr. A, O. Hampton, Di- 
rector for Radiolog}’, Veterans Adminis- 
tration, Washington, D. C. This was an 
exhibit showing by charts, maps and photo- 
graphs the man}'" opportunities in the Vet- 
erans Administration for radiologists. 
Those radiologists who are interested may 
.secure information by writing to Dr. 
Hampton, 

“Dosage Calculations in Radium Ther- 
apy” w'as the title of an exhibit by Edith 
H. Quimby, Sc.D., Columbia Universit}', 
New York. 'I'his exhibit included various 
charts and ilirections for the proper dosage 
calculations in radium therapy. 

Another most interesting exhibit con- 
sisted of the two gavels wdiich have l)een 
presented to the .Xmcrican Roentgen Ray 
Society. One was the gavel presented to the 


Society in 1930 by Dr. George E. Pfahler 
of Philadelphia. This beautiful gavel was 
made from Alaskan ivory, the tusks more 
than a million years old. The second gavel 
was presented to the Society by Dr. 
Arthur W. Erskine, Cedar Rapids, Iowa, 
at this Forty-seventh Annual Meeting. 
This unique gavel was handmade by Dr. 
Erskine and consists of the wooden base 
of Rontgen’s microscope — the head of the 
gavel; a piece of the roll top desk Dr, W. D. 
Coolidge used during the years he worked 
on the roentgen tube and ductile tungsten 
for lamps makes up the handle of the gavel. 
The block and its mahogany inlay with 
a sine wave making up the sounding board 
are from part of one of the earl)'- Snook 
machines. It can be seen even from this 
brief description that the word “unique” 
was used advisedly for it is beyond the 
realm of probability that wood from such 
historical materials could be made avail- 
able for another gavel or that it would have 
the handicraft of Dr. Erskine for its fashion- 
ing. The Society is indeed fortunate in 
having in its possession t^vo such beautiful 
and historically interesting gavels. 

COMMERCIAL EXHIBIT 

The Commercial Exhibit at the Forty- 
seventh Annual Meeting of the American 
Roentgen Ray Society held at the Nether- 
land Plaza, Cincinnati, Ohio, September 
17-20, 1946, was one of the best both in the 
matter of size and quality which has ever 
been arranged at any meeting of the .Soci- 
ety. This can be seen in the fact that 
twenty-seven manufacturers had reserved 
a total of sixty-two booths and that 252 
commercial exhibitors were registered at 
the meeting. The exhibits filled the beauti- 
ful Hall of Mirrors and extended into the 
third floor foyer and occupied part of the 
South Hall w'hcre the scientific exhibits 
were held. 

I'he exhibitors gave much time and 
thought to tile backgrounds for their ex- 
hibits. d'hese added greatly to the effective 
display of the roentgenologic apparatus and 
the various products of interest to radiolo- 
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gists. The intellectual requirements of the 
radiologists were not neglected as three 
book publishers were represented witli at- 
tractive displays of their books. Much of 
tlie roentgenological equipment was new 
and since this was the first opportunity in 
a long time tliat many or most radiologists 
had had to talk with the manufacturers 
and see the innovations, there was a con- 
stant attendance at all of the booths. 

The Society is most appreciative of the 
continued interest shown by tlie manu- 
facturers in the meeting. 

The following firms were represented in 
the Commercial Exliibit: AUis-CImlvicrs 
Manufacttirhig Company^ Milwaukee, Wis- 
consin; AnscOy Binghamton, N. Y.: Buck 
X-Ogi'aph Company y St. Louis, Mo.; Ca- 
nadian Radium and Uranium Corporationy 
New York, N. Y.; E. 1 . Du Pont dc Ne- 
mours and Company, Wilmington, Dela- 
ware; Eastman Kodak Company, Roches- 
ter, N. Y. ; Eureka X-ray Tube Corporation, 
Chicago, 111 . ; General Electric X-Ray Cor- 
poration, Chicago, 111 .; Thomas B. Gibbs 
and Cojnpany, Delavan, Wisconsin; Paul 
B. Hoebcr, Inc., New York, N. Y.; Kelley 
Koett Manufacturhig Company, Covington, 
Kentucky; Liebel-Flarshcim Company, Cin- 
cinnati, Ohio; Machlett Laboratories, 
Springdale, Conn.; F. Mattern Manufactm- 
ing Company, Chicago, 111 .; Wm. Meyer 
Company, Chicago, 111 .; National Syn- 
thetics, New York, N. Y.; North American 
Philips Company, New York, N. Y.; 
Picker X-Ray Corporation, New York, 
N. Y.; Schering Corporation, Bloomfield, 
N. J.; Frank Scholz, Boston, Mass.; Stand- 
ard X-Ray Company, Chicago, 111 .; Charles 
C Thomas, Springfield, 111 .; Victoreen In- 
strument Company, Cleveland, Ohio; U' est- 
inghouse Electric Corporation, Pittsburgh, 
Pa.; IVinthrop Chemical Company, New 
York. N. Y.; Year Book Publishers, Chi- 
cago, 111 .; York Microstat Corporation, 
Chicago, 111. 

NEW OFFICERS 

At the Forty-seventh Annual Meeting 
of the Americatt Roentgen Ray Society 


held at the Netherland Plaza, Cincinnati, 
Ohio, September 17-20, 1946, the following 
officers were elected for the year 1946- 
1947: President-Elect: J. Bennett Edwards, 
Leonia, N. J.; ist Vice-President: Walter 
W. Wasson, Denver, Colo.; 2;/^ Vice-Presi- 
dent: Paul A. Bishop, Philadelphia, Pa.; 
Secretary: H. Dabney Kerr, Iowa City, 
Iowa (re-elected); Treasurer: Wendell G. 
Scott, St. Louis, Mo.; Member of the Execu- 
tive Council: W. Edward Chamberlain, 
Philadelphia, Pa. The President is Ray- 
mond C. Beeler, Indianapolis, Ind., and 
the Chairman of the Executive Council is 
Harry M. Weber, Rochester, Minn. 

RESERVATIONS SHOULD BE MADE 
FOR HAVANA CONGRESS 

Nearly three hundred reservations have 
been made for North American radiologists 
and tlieir families who will attend the- 
Second Inter-American Congress of Ra- 
diology to be held in Havana, September 17 
to 22, 1946, according to an announcement 
by Dr. James T. Case, chairman of tlie 
General Committee for the United States. 
The block of rooms reserved at the Na- 
cional, the headquarters hotel, have long 
since been disposed of. Additional reserva- 
tions are being made at The Sevilla-Bilt- 
more. 

Requests for hotel accommodations 
sliould be directed to Mr. Mac F. Cabal, 
secretary of tlie committee, in care of the 
American College of Radiology, 20 North 
Wacker Drive, Chicago 6, Illinois. 

Delegates must arrange for air or rail 
transportation tlirough their local travel 
agent. Special trains will be operated by tlie 
Illinois Central from Chicago and the At- 
lantic Coast Line from Neiv York. Reser- 
vations for the Illinois Central should be 
made with Mr. J. C. La Combe, I40 South 
Dearborn, Chicago 3, and for the Atlantic 
Coast Line with Mr. R. S. Voigt, 16 East 
44th Street, New York 17, New York. 

Reservations for special flights to be op- 
erated from Chicago and New York to 
Miami by Eastern Airlines may be made in 
Chicago at 120 South Michigan, Chicago 3, 
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or in New York at Park Avenue and 42nd 
St., New York 17. 

All delegates will be forced to go via air 
from Miami to Havana, and return. No 
steamship service will be available. Reser- 
vation forms for Pan American Airways 
may be obtained from Mr. Cahal. 

The weather in Havana in November will 
be warm. Spring clothes are decreed. Pass- 
ports are not required. 

In addition to the sixteen papers to be 
read by United States radiologists, there 
will be eighteen scientific exhibits by dele- 
gates from this country. It is expected that 
copies of the printed program will be avail- 
able for registered delegates soon. 

Representatives on the General Com- 
mittee for the United States from the 
three cooperative societies are Dr. James 
T. Case, Dr. W. Edward Chamberlain, Dr. 
Ross Golden, Dr. Leon J. Menville, 
Dr. E. P. Pendergrass, Dr. B. H. OrndofF, 
and Mr. Mac F. Cabal. 

NATIONAL INSTITUTE OF HEALTH 
RESEARCH FELLOWSHIPS 

The United States Public Health Service 
announces the continuation of the National 
Institute of Health Research Fellowships 
which were created in 1945. An increased 
number of these fellowships will be avail- 
able during 1946 and 1947. 

The National Institute of Health Re- 
search Fellowships are awarded to indi- 
viduals who have had postgraduate work 
in institutions of recognized standing in the 
various fields of science allied to public 
health, as biology, chemistry, physics, 
entomology, medicine, dentistry, vet- 
erinary' medicine, etc. 

.Applications for these fellowships may 
be made at any time during the year, are 
acted upon promptly, and are effective for 
one rear from the time of award v/ith a 
possibility of renewal for a second year. 

Junior research fellowships are available 
to individuals holding master’s degrees or 
to those who have completed an equivalent 
number of hours of postgraduate study. 
The stipend is $2400 per annum. 


Senior research fellowships are available 
to individuals holding doctorate degrees. 
The stipend is S3000 per annum. 

These fellowships will offer an oppor- 
tunity for study and research in association 
with highly trained specialists in the can- 
didate’s chosen field at the Institute or 
some other institution of higher learning. 

Letters of inquiry should be addressed 
to The Director, National Institute of 
Health, Bethesda 14, Maryland. 

AMERICAN COLLEGE OF RADIOLOGY 

At the annual meeting of the American 
College of Radiology held in San Francisco 
on June 29, 1946, the following officers were 
elected for the year 1946-1947: Pj'esident: 
Edward H. Skinner, Kansas City, Mo.; 
Vice-President: Edwin C. Ernst, St. Louis, 
Mo.; Treasurer: Warren W. Furey, Chi- 
cago, 111 .; Raymond C. Beeler, Indianapo- 
lis, Ind., and Edgar C. Virden, Kansas 
City, Mo., were elected to four year terms 
on the Board of Chancellors. Ralph S. 
Bromer, Bryn Mawr, Pa., was elected to 
the Board of Chancellors for the one year 
term as representative of the American 
Roentgen Ray Society; Sidney J. Hawley, 
Seattle, Wash., was elected to the Board for 
a one year term as representative of the 
Radiological Society of North America, 
and Douglas Quick, New York, was elected 
to the Board for a one year term as repre- 
sentative of the American Radium Society. 

ROCKY MOUNTAIN RADIOLOGICAL 
SOCIETY 

TheRocky Mountain Radiological Society 
held its Midsummer Radiological Confer- 
ence in Denver, Colorado, .August 8, 9 and 
10, 1946. Dr. Ross Golden, Dr, H. Dabney 
Kerr, Dr. William E. Costolow and Dr. John 
D. Camp were guest speakers. The follow- 
ing officers were elected for the ensuing 
year: President: Lewis G, Allen; Presideyjt- 
elect: James P. Kerby; Tst Vice-President: 
Ira H. Lockwood; 2d Vice-President: 
H. M. Berg; Historian: John Bouslog; 
Secretary: .Alfred M. Popma. 
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UTAH RADIOLOGICAL CONFERENCE 

There has recently been established the 
University of Utah Radiological Confer- 
ence which is to be held the first and third 
Thursdays of each month from 7:30 to 10 
p.M. at the Salt Lake County General Hos- 
pital from September to June. The confer- 
ence is held by the Department of Radiol- 
ogy of the University of Utah School of 
hledicine for the combined purpose of 
graduate instruction and staff' discussion of 
diagnostic problems. All physicians are in- 
vited to attend and to bring w’ith them in- 
teresting or problem cases for presentation. 
The speaker at the first conference is to be 
Dr. John Caffey, Associate Professor of 
Pediatrics, College of Physicians and Sur- 
geons, Columbia University and Roent- 


genologist to the Babies’ Hospital and Van- 
derbilt Clinic, New York. The Secretary 
of the conference is Dr. Henry H. Lerner, 
School of Medicine, University of Utah, 
Salt Lake City. 

AMERICAN BOARD OF RADIOLOGY 

There are many Diplomates and candi- 
dates with applications on file whom we are 
unable to reach from their last known ad- 
dress. All Diplomates of the Board and 
candidates for examination are requested 
to notify the office of the Secretary of their 
present address. 

B. R. IsjRKLiN, Secretary 
American Board of Radiology 
Mayo Clinic, Rochester, Minn. 
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Depart}nent Editor: Robert B. Taft, M.D., B.S., M.A., 103 Rutledge Ave, 

Charleston, S. C. 


ROENTGENOGRAMS IN RELIEF 

By CAPTAIN ELI STARR 

MEDICAL CORPS, ARMY OF THE UNTTED STATES 


■n OENTGENOGRAPHY and photogra- 
phy are very closely related fields. 
Both deal with the recording of images 
upon chemically treated bases; both are 
made possible through the use of sources 
of radiant energy.^ Yet photography. 



Fig. I. Conventional roentgenogram of the chest 
shows a larce cavitv and fibrosis in the right upper 
Jobe. 

through its great commercial value, has 
made greater strides than its sister science, 
roentgenography. The general disinterest 
of the average radiologist in dark room 
technique has contributed to the retarded 
development of roentgenography. 

Interesting observations in photography 
prompted me to apply photographic meth- 
ods to roentgenography at an army station 
hospital roentgen-ray department- -Ac- 
cepted procedures have been tried out vdth 


scrap roentgen film. Some of these experi- 
ences were enlightening and are being set 
down because they may be of general in- 
terest. 

The essential steps of any type of pho- 
tography are as follows: 

An intermediate negative commonly referred 
to as the negative or intermediate is made; in it 
the tonal relations of the image are reversed. 
Then a print (facsimile) is made from the inter- 
mediate by any of the common photographic 
printing procedures, or by photographing the 
intermediate by means of suitable equipment.'’’ 

Duplicate negatives (intermediates) can 
be made by means of an intermediate posi- 
tive. A film positive is made from the orig- 
inal negative and is then printed on another 



Fig. a. Facsimile ("positive roentgenogram") of 
Figure I. 
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piece of film to produce the duplicated 
Duplicate negatives can also be produced 
by the reversal phenomenon due to solari- 
zation, without the use of an intermediate 
positive.- 

I suggest yet another method of dupli- 
cating negatives. This method can readily 
be used in every roentgenological depart- 
ment. No expenditure for additional equip- 
ment is necessary. The reproduction of fac- 
similes or duplicates of roentgenograms or 
photographs becomes a matter of a few 
minutes. 

The back intensifying screen of an or- 
dinary 14X17 inch cassette Avas removed. 
(Later it was found that covering the screen 
with black paper sufficed.) A photograph 
(facsimile) on velox paper was placed 
against the front intensifying screen with 
its face side toward the screen. In the dark 
room an unexposed film was put upon the 
print and the cassette was tightly closed. 
An exposure of 50 kv. (peak), 0.3 second, 30 
ma., at 30 inch distance was made. After 
developing this film an intermediate of tlie 
photograph was obtained. Similar results 
were obtained with typewritten matter. 
These intermediates covild be printed either 



Fig. 3. Relief roentgenogram of Figure 1. 



Fig. 4. Conventional roentgenogram of stomach and 
small intestine. 


by roentgenographic exposure in this cas- 
sette or by common photographic reproduc- 
tion methods. Good facsimiles resulted in 
either instance. Thus, it was learned that 
the fluorescence of an intensifying screen 
and roentgen radiation are adequate to pro- 
duce good intermediates of photographs 
and also that good facsimiles can be ob- 
tained from these intermediates, either by 
roentgenographic exposure within this mod- 
ified cassette or by exposure to light in a 
printing frame. 

These interesting experiences were again 
repeated using roentgenograms in tlie 
place of photographs and printed matter. 
With this modified cassette, Avherein the 
back-intensifying screen had been re- 
moA’^ed, intermediate positives of roent- 
aenograms Avere made as follows: 

The conA'entional roentgenogr.im was put in 
contact AA’ith the intensifying screen. In the 
dark room an unexposed film was put on top of 
the roentgenogram and the cassette Avas closed. 
An exposure at 50 kv. (peak), 30 ma., 0.3 



546 


Eli Starr 


October, 1946 



Fig, 5. Facsimile (“positive roentgenogram”) 
of Figure 4. 


second, and 30 inch distance was made. The 
resulting film was a positive of the roentgeno- 
gram, in which the tonal relations were re- 
versed, It is suggested that intermediate posi- 
tives of roentgenograms be referred to as “posi- 
tive roentgenograms.” 

The roentgenogram must be considered 
solely as a series of brightness differences, 
since from a photographic standpoint its 
details are nothing more than variations in 
tiie densities of die silver deposit.*'^ The 
“positive roentgenogram” is the reversal of 
these brightness differences, the detail 
being recorded upon a transparent base in 
grays and black. 

A comparison of the diagnostic qualities 
of the “positive roentgenogram” with the 
conventional roentgenogram can best be 
made if both are considered with respect to 
contrast (extent of the scales of tones) 
and secondly from the degree of opaqueness 
or density.’ Properly exposed “positive 
roentgenograms” should duplicate the di- 


agnostic qualities of the roentgenogram. 
There should be no loss in either contrast or 
density. However, technical difficulties 
make this quite impossible. Therefore the 
conventional roentgenogram is usually su- 
perior in richness of detail. True as this 
may be, the untrained observer expresses 
a preference for the “positive roentgeno- 
gram.” 

Medical officers who have viewed both 
thejroentgenogram and the “positive roent- 
genogram” feel that the “positive” is a 
much richer and more natural reproduction 
of organs in shadow. This is very true since 
the “positive roentgenogram” is a facsimile 
of the roentgenogram upon film. Another 
reason for this preference is the visual im- 
pression of transillumination. The image 
appears interposed between the light source 
and the observer. This transilluminating 
effect imparts a sensation of relative depth, 
which is more apparent than real. Yet, 



Fig. 6, Relief roentgenogram of Figure 4. 
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because of it, the “positive roentgenogram” 
is enriched. 

Further experimentation with conven- 
tional and “positive” roentgenograms led 
to the consideration ol roentgenograms in 
relief. Relief being line and shadow effect, 
it was realized that the superimposition 
of the “positive roentgenogram” upon the 
conventional would produce shadow effect 
in the roentgenogram. This was done and 
immediately the detail became plastic. 

To attain relief effect, it is important to 
observe the following: 

The conventional roentgenogram is mounted 
on the illuminator. The “positive roentgeno- 
gram” is superimposed upon it in such a manner 
that an approximate 5 mm. lateral shift to 
either the right or left is obtained. However, it 
is best that the “positive” be shifted from right 
to left until maximal relief-effect is apparent. 

The average illuminator was found un- 
satisfactory for viewing superimposed 
roentgenograms for relief effect. The lu- 
minosity or intensity of light was insuf- 
ficient for proper visualization. To over- 
come this difficulty, the daylight bulb from 
one of the older illuminators was removed 
and replaced by a photoflood No. i bulb. 
This modified illuminator enhanced the 
relief effect. 

Both transparencies and photographs 
were made from tliese superimposed relief- 
producing roentgenograms. Tlie transpar- 
encies were superior to tire photographs 
since the range of densities in an image on a 
film base can be more readilv seen when it is 


viewed by ti-ansmitted light and onh^ a 
portion of the same range of densities can 
be seen when the image is on a paper base 
and is viewed by reflected Jight.^ True as 
this is, the illustrations reproduced here do 
demonsti'ate relief effect. 

SUMMARY 

The fluorescence of the front intensifying 
screen of a cassette and roentgen radiation 
have been shown adequate for production 
of good, printable, intermediates of photo- 
graphs and printed matter; and for the 
reproduction of facsimiles from these inter- 
mediates. Facsimiles of roentgenograms 
upon film have been discussed. Roentgeno- 
grams in relief resulted from the superim- 
posing of these facsimiles upon the conven- 
tional roentgenograms. 

pS Heprard St. 

Brooklyn 6, N. Y. 

The .-iiithor wishes to express his thanks to Major 
Abner Stern and Corporal Felix J. Barth for their 
helpful suggestions and assistance. 
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ROENTGEN DIAGNOSIS 

GENITOURINARY SYSTEM 

Draper, J. W., and Siceluff, J. G. Excretory 
cysto-urethrograms. y. UroLi April, 1945, 
539 - 544 * 

The authors have developed a technique for 
visualization of the bladder and urethra. Five 
exposures are made. The patient first voids and 
then lies supine on a tilt table. After introduc- 
tion of a urethral catheter 120-180 cc. of air is 
injected slowly and the catheter clamped. A 
film of the bladder is exposed in the oblique 
position. The air is then removed and 15-20 
per cent skiodan is injected through the catli- 
eter until the patient has the desire to void. 
The catheter is withdrawn and the table tilted 
to the upright position. With the pelvis tilted 
30 degrees from the table and the patient’s 
right foot resting on a 10 inch block a roent- 
genogram is made while the patient voids into 
vessel. He is asked to stop voiding and a film 
is e.xposed immediately while the sphincter 
muscles are contracting. The patient again 
voids and a penis clamp applied when the 
stream has been established. The patient is 
urged to continue to attempt to urinate against 
the resistance of the clamp and a film exposed 
to demonstrate the urethra. A final film is ex- 
posed after the bladder has been emptied. 

In the article roentgenograms are reproduced 
to show how this technique can be employed to 
demonstrate bladder diverticula, urethral stric- 
tures and partial urinary incontinence follow- 
ing paralysis of the sacral plexus. — R. M. 
Hai-vey. 

Pritchard, W. Notes regarding intravenous 
tirograms based on 2000 series in eighteen 
years. J. UroL^ Feb., 1945 ? 53 ^ 3 ^'J~ 39 ~’ 

The author has reached the following conclu- 
sions as a result of his experience in performing 
2,000 intravenous urograms: (l) a suitable 
table is required with cystoscopic and roentgen- 
ray facilities, which can be conv'erted rapidly 
from the vertical to the Trendelenburg position, 
high milliamperage and a speed Buck^'^-Potter 
grid are essential,* (2) the only cases in which 
the examination is contraindicated are patients 


in shock witlt a blood pressure below So and 
cases with marked or complete suppression of 
urinary secretion; (3) patients should be pre- 
pared by abstinence from fluids for eighteen 
hours prior to die examination and omission 
of breakfast the morning of the examination; 
(4) a rough functional test of concentrating 
power of the kidney is furnished by having 
the patient hold his urine for two hours before 
the test and testing the specific gravity of this 
retained specimen; (5) the quantity of dye to 
be given should be based on grams of iodine 
and should be proportional to the patient’s 
weight, age and concentrating power; children 
can be given twice as much dye per proportion- 
ate weight as adults, and infants three times as 
much. In patients with poor concentrating 
powers the amount of dye must be increased; 
(6) rapid injection of the dye is essential and 
for this purpose the author preheats the fore- 
arm with an electric pad and selects a large 
vein; (7) the patient is placed in 15 degree 
Trendelenburg position between exposures; (8) 
the first film is made three minutes after the 
injection, ureterograms and cystograms are 
taken as indicated and a compression binder 
Avith rubber bag inflation is used when gas is a 
problem. — R. M. Haf-vey. 

Sargent, James C. Injuries of the kidney. J. 

Urol., Feb., 1945, 5J, 381-386. 

Urinary tract injuries are as a rule symptom- 
less and may be overlooked for hours unless a 
urine specimen is obtained and examined in 
all cases Avhere a kidney injury is a possibility. 
Gross hematuria demands investigation. Most 
cases of renal injury are better handled if put 
to bed and let alone. This is because of the 
shock usually associated with such injuries and 
the natural reparative power of the kidneys. 

The author has found excretory urography 
following serious accidents valueless and often 
misleading for the following reasons: suppres- 
sion of secretory function in an injured kidney, 
obscuring of kidney pelvis by blood clots and 
obscuring of renal detail by concomitant ileus. 
The author feels that the retrograde pyelogram 
should be made a routine in all accident cases 
in which there is a possibility of renal damage. 
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Comparadvely good preservation of the con- 
tour of the kidney pelvis indicates non-opera- 
tive treatment while complete disruption of 
the pelvis indicates an immediate nephrectomy. 
Illustrative cases are given. — R. M. Harvey. 

Nelson, O. A. Arteriography in renal and ab- 
dominal conditions. J. Urol.i April, 1945, 5Jj 
521 - 533 - 

The pioneer in arteriography of the ab- 
dominal organs by aortic injection was dos 
Santos. Nelson’s technique for this procedure 
is based on that of dos Santos. He uses a pres- 
sure apparatus with a No. 18 gauge needle, 12. 
cm. in length, a fast Potter-Bucky grid and a 
tube with a capacity of 500 ma. Eighty per cent 
sodium iodide is used as the medium. Needless 
to say, a knowledge of anatomy is a prerequi- 
site to the aortic puncture. The patient is given 
2 oz. of castor oil the afternoon before the ex- 
amination and takes nothing but liquids from 
then until the time of the examination. Pento- 
thal sodium is the anesthetic employed; a skin 
puncture is made under antiseptic precautions 
and the needle introduced just below the 12th 
rib 3 to 4 fingers’ breadth to the left of the 
spinous process. The needle is directed down- 
ward and inward to the body of the 12th dorsal 
vertebra, is allowed to glide downward and 
over the lateral border of this body and ad- 
vanced forward into the aorta. The injection 
is made under 1.5 atmospheres of pressure, af- 
ter connecting the needle to the pressure ap- 
paratus. 

An exposure is made immediately after the 
introduction of 6 to 8 cc. of medium. There are 
three hazards to this technical procedure; acute 
iodism, which was encountered in a mild form 
by the author in the early cases but has not 
occurred since the institution of the intra- 
venous administration of 1,000 cc. of glucose 
(5 per cent) in normal salt solution immediately 
after returning the patient to bed: extra-aortic 
injection of the medium, this may cause some 
pain but the author does not feel it is a serious 
hazard; and extravasation of blood through 
the needle wound in the aorta. Nelson does not 
believe that leakage will occur from perforation 
of the aortic wall by a No. 18 gauge needle. 
He concludes that aortic puncture has no 
more hazard than a spinal puncture or cystos- 
copy. Five arteriograms made with this tech- 
nique are presented with the author’s inter- 
pretation. — R. M. Harvey, 


Leadbetter, W. F., and Engster, H. C. Prob- 
lem of renal lithiasis in convalescent pa- 
tients. y. Urol.^ Feb., 1945,53’, 269-281. 

The formation of calculi in patients long bed- 
ridden has been previously described. The more 
vigorous the life the patient has led prior to his 
incapacitation and the more complete the in- 
capacitation, the more likely the development 
of renal calculi. These calculi are usually not 
recognized until activity of the patients is re- 
sumed unless infection supervenes. 

•The authors report a series of 14 cases in 
military life in which urinary calculi were dis- 
covered and presumed to have developed in 
completely immobilized patients during the 
period of their immobilization. These patients 
all had severe enough colic to require a uro^ 
logical consultation. The average time between 
immobilization and the development of urinary 
symptoms was seventy days. Inadequate fluid 
intake appears to be an important factor in the 
predisposition toward calculus formation. 

The involvement was bilateral in 5 cases. The 
authors found the most useful single diagnostic 
procedure to be intravenous urography and this 
is advisable as the primary procedure. Calculi 
were found cystoscopically in only 4 cases. 
All cases exhibited hematuria. 

As prophylactic measures for prevention of 
formation of calculi in bed-ridden patients the 
authors suggest adequate fluid intake, frequent 
turning of patients in bed, and avoidance of 
alkalinization of the urine by dilution through 
forced fluids. — R. M. Harvey. 

Benjamin, J. A., and Boyd, H. L. Renal tu- 
berculoma and tuberculous perinephric ab- 
scess. J. UroLy Feb., 1945, 55 j 265-268. 

The authors report the case of a twenty-nine 
year old white woman who had been in con- 
tact with a sister with active pulmonary tu- 
berculosis. The patient was admitted to the 
hospital with complaints of weight loss, nausea 
and vomiting, frequent dysuria, dull ache in 
the left costophrenic angle, and fever. Tubercle 
bacilli were found in the smears of the urine but 
a roentgenogram of the chest was negative. A 
flat roentgenogram of the abdomen showed a 
fuzzy border of the left psoas muscle shadow 
and the medial border of the left kidney. 
Rocntgenoscopic examination showed eleva- 
tion of the left dome of the diaphragm v/ith 
limited excursions. 

Intravenous and retrograde pyelography 
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showed a crescentic pressure effect on the upper 
and middle calices of the left kidney suggesting 
cyst or tumor. An exploratory operation re- 
vealed a perinephric abscess with thick pus 
which showed acid fast organisms on smear. 
The kidney was removed at a later operation 
and showed a large caseous mass in the upper 
pole which had the pathological characteristics 
of a tuberculous lesion. — R. M. Haj-vey. 

FlockSj R. H. The preventive treatment of 
calcium urolithiasis; important role of early 
and frequent roentgenographic examina- 
tions. 7. Uro/., March, 1945, SS, 4V-^39- 
Conditions known to predispose toward stone 
formation include immobili2ation of the indi- 
^^dual, paralysis of portions of the urinarj’- 
tract, and trauma leading to obstruction and 
infection of the urinary tract. Frequent and 
early roentgenographic check-ups of the genito- 
urinary tract are essential in the presence of 
any of these predisposing conditions. 

The fundamental causes of calcium urolithia- 
sis are hj'percalcinuria, urinary stasis and uri- 
nary tract infecdons. To counteract the first 
cause, diludon of the urine by a large urinary 
output, a high vitamin A and B intake and an 
acid ash diet are essendal. To counteract stasis 
frequent change of position of the patient, 
adequate drainage of the urinary tract by 
catheter and surgery and a large fluid output 
are essential. Infecdon is counteracted by the 
maintenance of a large fluid output, adequate 
drainage and chemotherapy. 

In all padents in whom prolonged immobili- 
zation is required frequent roentgen examina- 
don should be made during the period of im- 
mobilizadon and then every three months for 
one year. The author’s technique is to expose 
a plain film of the abdomen before and after 
injecdon of 20 cc. of diodrast. By use of this 
procedure routinely in immobilized padents ir- 
reparable damage to the kidneys from silent 
stones may be prevented. The author illustrates 
the importance of frequent roentgen check-up 
examinadons with case examples, including 
reproduction of roentgenograms. — R. M. Har- 
vey. 

Doxaldsox, S. W. Extravesical lesions causing 
bladder neck obstruction. Radiology, Oct., 

1944, 43 , 319-3^- 

The author has failed to find in the literature 
any study of obstruction of the neck of the blad- 
der from extravesical causes. He therefore de- 


scribes 5 such cases, giving roentgenograms 
showing the findings. Three were in women and 
2 in men. The causes in the women were cer- 
\ncal fibroid, retroverted fibroid uterus and 
prolapsed fibroid uterus; those in the men were 
a chordoma of the sacrum protruding into the 
pelvis and a sarcoma of the left side of the bony 
pelvis. The causes of obstruction in the women 
therefore originated in the uterus and those in 
the men in the bones of the pelvis. Lesions of 
the lower bowel involving the rectum rarely 
cause obstruction of the neck of the bladder, 
probably because of natural mobility of tlte 
gut and of the pelvic fascia which serves as a 
barrier. 

Extravesical lesions causing obstruction of 
the neck of the bladder are not hard to diagnose. 
They should be suspected if there is a pelvic 
mass and a negative cystogram. Extravesical 
tumors do not usually cause the rectal symp- 
toms and venous stasis caused by retroperi- 
toneal tumors. Careful peKdc and rectal exami- 
nations should be made and cystograms made. 
Blood urea determinations and kidney func- 
tion tests should be performed. Early diagnosis 
should be made and treatment given in order 
to prevent irreparable damage to the kidney. — 
Audrey G. Morga?:. 

O’CoxoR, VixcEXT J., and Gree.vhill, J. P. 

Endometriosis of the bladder and ureter. 

Siirg., Gynec. 6? Obst., Feb., i945> So, 113- 

119. 

Endonietriosis of the Bladder. Vesical endo- 
metriosis was first described by Judd in 1921 
under the title “Adenomyomata presenting as 
a tumor of the bladder.” 

Incidence. It would appear that vesicle endo- 
metriosis is always secondar)- to pelvic endo- 
metriosis that has extended into the bladder 
from affected contiguous organs. It is presumed 
to be a relatively rare complication as indi- 
cated by the fact that only 58 authentic in- 
stances have been recorded in the literature. 

Origin and Pathogenesis. Theories — (i) from 
inactive embryonic rests derived from rem- 
nants of the Wolffian and muellerian ducts; (2) 
due to some hormonal or inflammatory stimu- 
lation, the endothelial cells of the peritoneum 
undergo metaplasia and assume the character- 
istics of endometrium; (3) origin from the endo- 
metrium and always from the endometrium. 

Patholog}*. Invasion of the bladder by endo- 
metrial tissue may result in the formation of 
single or multiple tumors which vary in size 
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from a small pea-like excrescence in a bluish- 
black cyst several centimeters in diameter. The 
endometrial glands are scattered throughout a 
highly cellular stroma which is contiguous with 
the surrounding muscle bundles. The glands are 
composed of low to high columnar epithelium 
and in some areas the cilia of the epithelium 
may be discernible. 

Symptoms and Signs. In 7 of the 58 patients 
studied the endometriosis was supposedly con- 
fined to the bladder and no intra-abdominal 
pathology was noted. Description of the mass 
varied from an almond to that of a small orange 
in size. When present the palpable tumor is 
usually tender and vaginal pressure upon it may 
reproduce the discomfort which caused the 
patient to seek relief. 

Subjective bladder symptoms are variable. 
Some tj’pes of cystic disturbance was recorded 
in only two-thirds of these patients. The most 
constant symptom seems to be a sense of pres- 
sure or weighty discomfort in the vesicovaginal 
region. In some cases this was partially relieved 
by voiding but in others the pain was constant. 
Dysuria, frequency, and urgency are reported 
but no definite pattern of symptoms is de- 
scribed. Gross hematuria occurs much less fre- 
quently than one would expect. It was noted in 
less than one-third of the patients. The cyclic 
discomfort, which in the main was most ap- 
parent from two to fourteen days of each 
month, was not characterized by a definite 
menstrual association. 

Cystoscopic Findings. The appearance may 
or may not be similar to the appearance of a 
“chocolate cyst" of the ovary. In many in- 
stances the mucosal changes have been reported 
as definitely cyclic in character. The mucous 
membrane is elevated and the tumor is usually 
markedly congested and edematous. The tumor 
is often larger during menstruation and less 
cystic during the intermenstruum. 

Contributing Factors. Goodall considers endo- 
metriosis a product of our civilization, in that 
lace marriages and still later conceptions are 
the rule. Ovaries afflicted with endometriosis 
arc, in his opinion, unusually prolific, filled 
with ova, and with the product of developing 
matured anti defective follicles. 

Treatment. In the treatment of endometri- 
osis, the problem is how best to effect a cure 
with the least amount of mutilation, not only 
physical but Ametionai. For the inception of 
ail types of endometriosis, the ovaries are es- 
sential organs and their continued function 


keeps up the activity of the disease. Removal 
of the ovaries, or the arrest of their function 
by natural or artificial means, usually causes an 
abrupt ending of the disease. Occasionally, re- 
moval of the ovaries does not arrest the disease. 

In younger women, where one should make a 
sincere effort to preserve as much ovarian tissue 
as possible, localized excisions of involved areas 
should be practiced. Unfortunately, in these pa- 
tients, recurrences are not uncommon and fur- 
ther surgery may be necessary to effect a perma- 
nent cure. 

Roentgen irradiation of the ovaries or castra- 
tion, in women approaching the menopause, 
should usually be followed by disappearance of 
the bladder involvement. 

Large doses of androgen in a few reported in- 
stances seem to have been helpful in causing 
local tumor regression while awaiting the 
natural menopausal changes. 

Endo 7 nelriosis of the Ureter. A review of the 
available literature has revealed only one pre- 
viously reported instance of intraureteral endo- 
metrioma. The authors report a case in a fifty 
year old widow in whom the diagnosis was “en- 
dometriosis of the ureter, with hydroureter and 
hydronephrotic atrophy of the kidney.” — 
Mary Frances Vastine. 

Pereira, Athayde. Cancer da prostata. (Can- 
cer of the prostate. Med. cir. pharm., 

March, 1944, PP' 140-156. 

The author gives a general discussion of the 
problems involved in cancer of the prostate 
and an exhaustive review of the literature. In 
the years from 1926 to 1943 he himself has 
seen 95 cases of tumor of the prostate, 1 1 of 
which were carcinoma. Of these 10 were pri- 
mary, 6 limited to the gland itself, 4 associated 
with adenoma and i a diffuse carcinosis with 
metastases. The other case was secondary from 
a cancer of the bladder. 

The importance of preoperative care of the 
patient is emphasized. Among his ii cases 
cystostomy was performed in 3, open hypo- 
gastric prostatectomy in i, Lowsley’s perineal 
prostatectomyin i, radium treatment was given 
in I and roentgen therapy in 2. The others were 
not operated on. Eight of the patients are dead, 

I from late cardiopathy, 6 from late cachexia 
and I from late sepsis. Three still survive, 2 
of those operated on and i of those not oper- 
ated on. Of the 2 operated cases, i had a 
cystostomy and i a perinea! prostatectomy. — 
rhubry G. Morgan. 
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EchliNj Francis A., Ivie, Joseph McK., and 
Fine, Archie. Pantopaque myelography as 
an aid in the preoperative diagnosis of pro- 
truded intervertebral discs; preliminar)’ re- 
port. Stirg., Gyiiec. & Obst., March, 1945, So, 
257-260. 

The new contrast medium pantopaque (ethyl 
iodophenylundecylate) has now made myelog- 
raphy a simpler and more justifiable procedure 
than it was in' the past. The exact level of the 
lesion may be localized and operation limited to 
exploration at the precise interspace. This seems 
preferable to operative exposure at two levels, 
which is sometimes necessary before the pro- 
truded disc is found. 

No untoward reactions are to be expected 
from the use of pantopaque if the agent is re- 
moved immediately following the examination. 
Removal can almost always be accomplished 
with ease by aspiration through a 20 gauge 
needle. If for any reason the agent is not re- 
moved it does not give rise to any greater reac- 
tion than does lipiodol, and in time is appar- 
ently larger, if not wholly, absorbed. 

In the present study 36 pantopaque myelo- 
grams were done on patients with symptoms 
simulating those seen in the presence of a uni- 
lateral herniated nucleus pulposus. The results 
may be summarized as follows: 

1. In 2 of these patients myelography indi- 
cated the presence of bilateral protrusion of a 
disc, which in l case was at two different levels. 
In 2 of the other patients, diffuse intradural 
pathology, probably arachnoiditis, was demon- 
strated. 

2. It is believed that these findings illustrate 
the unreliability of a diagnosis based on clinical 
signs and symptoms alone. Clinical criteria in- 
dicated the presence of a unilateral herniated 
disc in each case and if relied upon would have 
failed to reveal the presence of a herniated disc 
on the opposite side or an intradural pathologi- 
cal lesion. 

3. If errors in diagnosis are to be reduced, it 
is therefore advocated that, before a patient is 
subjected to operation, pantopaque myelog- 
raphy be carried out in the cases suspected of 
having a herniated nucleus pulposus in the 
lumbar region . — Mary Frances Vastine. 

Eaglesham, D. C. Observations on opaque 
myelography of lumbar disc herniations. Brit, 
j. Radiol., Nov., 1944, //, 343-348. 
Herniated discs in the lumbar region can be 


diagnosed by the use of myelography, using 
lipiodol or pantopaque as an opaque substance. 
The herniations are generally at the level of the 
4th or 5th lumbar or 1st sacral vertebrae and so 
the oil should be injected between the 2d and 
3d or 3d and 4th lumbar vertebrae so that 
any deformity caused by the needle may be 
differentiated from the herniation. Three cubic 
centimeters of oil are adequate for the examina- 
tion but 5 to 6 cc. are to be preferred. Four 
nqjes of deformity of the myelogram are pro- 
duced by the herniated disc: (i) indentation 
at the level of the disc space or slightly above 
or below it is the most common; (2) displace- 
ment of the oil column is infrequent; (3} there 
may be partial or complete block, partial 
block may cause an “hour-glass” image; (4) 
lack of filling of the nerve root sheaths. These 
tjqses of deformity are illustrated by myelo- 
grams. Artefacts which cause difficulty in in- 
terpretation may be caused by indentation of 
the oil column by the lumbar needle if it is left 
in place during the examination, or by the 
extradural or subdural injection of oil. 

If in addition to one or more of the above 
tj^pes of deformity there is thinning of the 
disc space, angular scoliosis at the level of the 
deformity, local osteoh^-pertrophic lipping or 
loss of the normal lordosis, the evidence of 
herniation of the disc is greatly strengthened. 
— Audrey G. Morgan. 

SKELETAL SYSTEM 

Finkler, Rita S., Furst, Nathan J., and 
Klein, Michael. Clinical and roentgeno- 
logical study of the effects of hormonal 
therapy on bone growth. Radiology, Oct., 
I 944 j 43 , 346-357* 

The effect of hormonal therapy on the growth 
of children has been studied at the Endocrine 
Clinic of the Beth Israel Hospital, Newark, 
N. J., for the past eight years. This article 
reports the results in 81 children, 18 of them 
treated with thyroid substance, 26 with an- 
terior pituitary extract, 19 with chorionic 
gonadotropin and 18 with testosterone. Roent- 
genograms of the hands of children treated with 
these agents are given and tables showing the 
details of the results. 

Thyroid treatment improved bone density 
and epiphysed union. There was improvement 
in rate of growth, physical development and 
mental alertness. The best results were ob- 
tained in children who had had evidence of 
thryoid deficiency. 
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Treatment with anterior pituitary extract 
did not seem to bring about growth of bone or 
epiphyseal union but there was a general im- 
provement in vitality, muscle tone and mental 
alertness in most of the children. 

Chorionic gonadotropin treatment stimu- 
lated growth in length of the long bones but did 
not hasten epiphyseal union, bone maturation 
or density in the majority of cases. All the chil- 
dren showed an improvement in genital develop- 
ment, muscle tone, mental alertness and social 
adjustment. There was a loss of weight in most 
of the obese children. 

Treatment with testosterone stimulated 
growth in length of the bones somewhat more 
than chorionic gonadotropin but did not hasten 
epiphyseal union. A moderate increase of bone 
density was noted in 3 out of 18 children. All 
the children showed improvement in gential 
development, muscle tone and self assurance 
and the majority gained weight. The rapid 
genital development made it necessary to inter- 
rupt the treatment except in 2 eunuchoid boys. 

The hormone treatment brought about im- 
provement in mental and emotional stability 
and improved psychological adjustment in 
children who were shy, self conscious or un- 
sociable or who showed resentment against 
their parents or guardians or society in general. 
— Audrey G. Morgan. 

Alderson, B. Roxby. Stress fractures of the 
first rib. J. Radiol., Nov'., 1944, //, 

323-326. 

In a series of 55,451 routine fluorographic ex- 
aminations a condition was found in 35 subjects 
(0.63 per thousand) that was at first described 
as an anomaly of the first rib. It was always 
just proximal to tlie scalene tubercle; some of 
the cases showed an irregular transverse or 
oblique break in die continuity of the rib sur- 
rounded by a swelling which resembled callus. 
In others the swelling seemed to be fully formed 
bone. Three tjqiical cases are described and 
illustrated with roentgenograms. 

Only 5 of these individuals reported any 
symptoms. Two gave a historj' of sudden pain 
in the shoulder shortly after strenuous physical 
training, 2 reported direct trauma to the chest 
a few years before and the fifth said he had car- 
ried hundred weight bags of coal on the affected 


shoulder and had a sore shoulder for a week or 
two afterward. 

These were all probably cases of so-called 
stress fracture or fracture by muscular action. 
Anyone may have pain or stiffness after un- 
usually hard labor and usually no attention is 
paid to it unless the pain is severe. This lesion 
is found quite frequently among men in Service 
while it is rarely found in civilians. It is prob- 
ably caused by compulsory physical training 
and drill . — Audrey G. Morgan. 

Habbe, J. E., and Wright, H. H. X-ray evi- 
dence of old forgotten or previously undiag- 
nosed fractures. Radiology, Dec., 1944, 43, 

531-547- 

It would seem improbable that a patient 
would sustain a fracture without knowing 
that there had been some injury sufficient to 
warrant medical treatment. Such cases do o-a-'^ 

’ I ^ 

cur, however, and in the bones of all parts of 
the body. In medicolegal cases the attorney 
for the defense frequently argues that a patient 
could not have had a fracture and ignored or 
forgotten it, but nevertheless if roentgen ex- 
amination shows evidence of an old fracture 
such evidence should be accepted in spite of the 
patient’s having forgotten the injury. 

Old unrecognized or undiagnosed fractures 
of the bones of all parts of the body including 
such unlikely sites as fractures of the spine and 
pelvis, are described and illustrated with roent- 
genograms. Often the old fractures are dis- 
covered on examination for a fresh injury or 
incidentally in examination for some other con- 
dition. Possibly fractures of the ribs are the ones 
that are most commonly undiagnosed, un- 
treated and finally forgotten. Very frequently 
these fractures do not cause any pain or dys- 
function. Another fracture that often causes 
increasing pain and dysfunction later even 
though the original injury may have been for- 
gotten is that of the carpal scaphoid or navicu- 
lar bone. In every case of industrial injury of 
the wrist it would certainly help the examiner 
if one or tw'o special views of the wrist were 
taken for the purpose of ruling out scaphoid 
fracture. The most useful positions are a 
posteroanterior oblique view with the radius 
away from the film and a direct posteroanterior 
projection w’ith the v/rist in acute dorsoflexion. 

— Audrey G. Morgan. 
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INTRODUCTION 

T he invitation of the Philadelphia 
Roentgen Ray Societ}’ to give the Pan- 
coast Lecture of 1945 is an honor which I 
deeply appreciate. It was not my privilege 
to know Dr. Pancoast well. As a youngster 
in radiology, I looked up to him as an out- 
standing leader. As the years have rolled on, 
his writings have stood out as important 
contributions. I am sure he would be in- 
terested in the problems about to be 
presented and in some speculative sug- 
gestions about possible explanations for 
them. 

The purpose of this lecture is (i) to 
examine certain aspects of ileus and some 
influences which affect its development and 
course and (2) to discuss the local effect of 
adhesions on tlie small intestine. 

The discussion must begin with certain 
phases of normal physiology of the small 
intestine which seem to have a bearing on 
the problems in abnormal physiology as- 
sociated with ileus and peritoneal ad- 
hesions. 


NORMAL PHYSIOLOGY OF THE 
SMALL INTESTINE 

Movements of the small intestine involve 
three anatomically distinct and physiologi- 
cally different structures, (i) the tunica 
muscularis, (2) the muscularis mucosae, 
and (3) the villi. The movement of the villi 
is not important in this discussion. 

The following facts concerning the motor 
physiology of the tunica muscularis and the 
muscularis mucosae have been assembled 
from various standard text books and 
articles and have been dealt with in more 
detail elsewhere (Golden, 1945). 

The muscularis mucosae is stimulated by 
the sympatlietic portion of the autonomic 
nervous system but is not affected by the 
parasympathetic (vagus) portion. It moves 
independently of the tunica muscularis, and 
produces and changes the form of the 
mucosal folds. 

Two tj'pes of movement of the turica 
muscularis have been described, in each of 
which both the longitudinal and the circular 
layers take part: 


- * Pancoast Memorial Lecture, presented before the Philadelphia Roentgen Ray Society, November t, ipAf- 
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1, The myogenic or pendulum move- 
ments which in the dog are not affected by 
cocainization of the wall and which are, 
therefore, independent of nervous control. 

2. The peristaltic movements which are 
disorganized by cocainization of the w'all, 
and which are apparently controlled by 
reflexes coordinated through the intra- 
mural nervous system. Relaxation precedes 
and follows the peristaltic movement. 
Bayliss and Starling (1899) observed a 
blanching of the wall of the dog’s intestine 
in a peristaltic constriction, indicating a 
temporary ischemia- As the earliest mani- 
festation of fatigue they noted failure of 
relaxation. It is obvious that relaxation is 
just as important as contraction in a 
properly-coordinated peristaltic movement. 
Mechanical stimulation of the tunica 
muscularis by pinching caused a localized 
contraction (King and Arnold, 1922). 

The chemical mediator theor}" of nerve 
action assumes that the characteristic 
effects of nerve stimulation are produced 
through the medium of diffusable sub- 
stances produced at the end plates. Stimu- 
lation of the sympathetic nerves produces 
adrenalin (or sympathin, as Cannon called 
it) and affects “adreninergic” structures. 
Stimulation of the parasympathetic nerves 
produces acetylcholine and affects “choli- 
nergic" structures. 

Acetylcholine is rapidly destroyed by a 
specific enzyme, choline esterase, found 
only in nerve tissue. Choline esterase is 
inhibited or destroyed by certain drugs, 
e.g., prostigminc. Therefore, this drug pro- 
longs and inten.sifics the action of acetyl- 
choline and acts like a parasympathetic 
stimulator. 

Adrenalin (sympathin) occurs in two 
forms, the inhibitor or I form, and the 
cxcitor or E form. Undifferentiated ad- 
renalin, the I form, inhibits only cholinergic 
structures and stimulates adreninergic 
structures. The cxcitor or E form is 
partially oxidized adrenalin which has no 
inhibiting power but which stimulates 
cholinergic stnictures (Darrow). Oxidation 
products of adrenalin inhibit choline es- 


terase in vitro (Waelsch and Rackow), and, 
therefore, resemble prostigmine; this ob- 
servation suggests a possible mechanism 
for the above-described excitor effect of 
adrenalin E. 

Much remains to be learned about the 
normal physiolog)’^ of the intestine in spite 
of many years of investigation. The work of 
the neurophysiologists will be followed with 
great interest by those who have to deal 
with the gastrointestinal tract. 

ILEUS 

The word “ileus" is derived from a 
Greek word which means colic. Dictionaries 
define ileus as intestinal obstruction. Ac- 
tually it is used in a much broader and 
more complicated sense. Ileus is usually 
used to mean a condition in which the in- 
testine is dilated with the accumulation of 
gas and fluid and with other physiologic 
disturbances. Intestinal obstruction and 
ileus are two different things. Ileus may 
follow obstruction — mechanical ileus — or it 
may occur without obstruction — paralytic 
or, as Wangensteen calls it, functional 
ileus. Obstruction or, in other words, 
mechanical interference with the passage of 
intestinal contents, may be present without 
ileus. 

Mechanical distention of the small in- 
testine results in a number of profound 
disturbances both local and general, some 
ofwhich are increased secretion, diminished 
absorption, failure to transport intestinal 
contents caudad (Ochsner), reflex inhibi- 
tion of movement and tonus caudad and 
cephalad (Youmans, Meek and Herrin), 
narrowing and finally obliteration of intra- 
mural blood vessels which may result in 
gangrene and perforation (Storck and 
Ochsner), rise of blood potassium and 
specific gravity (Childs and Scudder). 

The distention of the intestine with gas 
and fluid makes the detection of ileus easy 
by roentgen methods. The routine pro- 
cedure is to take films with the patient 
lying on either side or even erect with the 
rays directed horizontally to show the fluid 
levels, in addition to a posteroanterior or an 
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anteroposterior projection. Evidence of 
ileus can be demonstrated earlier by this 
means than by any other method. 

Distention by gas does not obliterate the 
mucosal folds of the jejunum which can be 
seen as fine cross striations in the gas 
shadow. The mucosal folds of the ileum are 
obliterated under the same conditions, 
resulting in smooth margins of its gas- 
distended loops. These facts make it 


cases the intestine was able to compensate 
for the obstruction because of the gradual 
development of the constriction, and the 
“other physiologic disturbances” did not 
occur. However, a point will be reached 
where physiologic compensation for the 
mechanical obstniction cannot continue 
and decompensation results. At this point 
tlie patient begins to have ileus. This ap- 
parently occurred in a seven ty-3'ear old 



Fig. \A. Dilatation of the jejunum proximal to a constriction resulting from regional enteritis of the lower 
jejunum. A twenty-six year old woman complained of recurrent attacks of diarrhea and cramping abdom- 
inal pain. The first attack occurred over three years before admission. She had none of the clinical signs 
of ileus. The intestine apparently compensated for the obstn.iction and dilatation. 

Fig. 1 5 . Region.il enteritis of the lower jejunum. The resected specimen shows apparently normal mucosal 
folds, hypertrophy of the wall and dilatation proximjil to the slowly-developing constriction. 


usually easy to differentiate between gas- 
distended jejunum and ileum. 

A discussion of the differential diagnosis 
between mechanical and paralytic ileus can- 
not be undertaken here. 

Dilatation of the intestine and accumula- 
tion of fluid may occur without ileus. 
Moderate dilatation and accumulation of 
fluid occur in sprue, and without barium 
studies may be confusing (Kantor). In 
Figures lA, and 1 are illustrated two 
cases with dilated intestines proximal to a 
mechanical obstruction, yet the patients 
did not have ileus. These cases serve to 
emphasize the “other physiologic disturb- 
ances” in our concept of ileus. In these two 


business man who came to New York to 
attend a convention. After two or three 
days he suddenly developed severe ab- 
dominal pain and distention. At the hospi- 
tal gas-distended loops of intestine with 
fluid levels were demonstrated. Barium 
injected through tlie Miller-Abbott tube 
after deflation disclosed a constriction in 
the terminal ileum, almost the duplicate of 
that shown in Figure 2. At operation carci- 
noma at the ileocecal junction was found 
with metastases in the liver. Obviously, the 
carcinomatous constriction had been de- 
veloping for months. Why did the com- 
pensation of the intestine suddenly break? 
Possibly loss of sleep and fatigue associated 
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Fig. 0 .. Carcinoma of the terminal ileum with a nar- 
row short constriction (arrow). Proximal to the 
constriction the intestine is dilated. A fifty-five 
year old woman complained of nausea and malaise 
£ for two months. She had no signs of ileus. (Cour- 
tesy of Dr. Harry M. Imboden.) 

with attendance at a convention had some- 
thing to do with it. Wangensteen postulates 
a plug of something, possibly undigested 
food, which may close a narrow passage and 
so precipitate ileus: this possibility cannot 
be denied. However, after deflation with 
the jMiller-Abbott tube and the injection of 
barium we have never found complete 
obstruction. 

The intestine, therefore, is vulnerable to 
rapid distention but seems to adapt itself 
very well to slowly-developing distention 
following gradually increasing obstruction. 

Paralytic ileus may be initiated by a 
number of causes, three of which w’ill be 
discussed. 

Generalized purulent peritonitis is as- 
sociated with gas distention of the intestine 
and fluid levels. Is this dilatation the result 
of an effect on the intramural neia^ous 
system or of an effect on the extramural 


sympathetic ganglia? In contrast, a con- 
striction was produced by a localized 
abscess (Fig. lo). 

Dilatation of the intestine may result 
from influences outside of and even remote 
from the intestine itself, e.g., pneumonia, 
injury’^ of the spine, etc. A healthy seven- 
teen-year old boy felt something give way 
in his back as he served at tennis but was 
able to finish the game. The following day 
the pain in the back increased steadily in 
severity, associated with increasing ab- 
dominal distention. By evening the pain 
was so severe that he was given morphine, 
without relief. During the following twelve 
hours he received a total of 90 mg. of 
morphine without effect on the pain. At the 
hospital the following morning he was 
given intravenous anesthesia so that he 
could be moved to the x-ray table. The 
films showed enormous distention of the 
stomach and intestines with gas but no 
abnormality of the spine could be seen. 
When the patient recovered consciousness 
from the anesthesia, the pain was much 
better. During the following thirty-six 
hours both the pain and the distention di- 
minished and disappeared. 

Hypoproteinemia may’' cause ileus. A man 
came to the hospital with severe burns over 
the face, neck, chest and arms. He received 
infusions of normal saline intravenously. 
The next day he began to have abdominal 
pain and on the third hospital day he had 
ileus. Deflation with the Miller-Abbott tube 
gave some relief. Hypoproteinemia was 
found. The saline infusions were stopped 
and transfusions of blood were given. As 
the blood protein returned to normal, the 
ileus disappeared. 

Secondary paralytic ileus may'- complicate 
mechanical ileus. In some of our cases 
treated by deflation with the Miller-Abbott 
tube, redistention of the upper part of the 
intestine along the tube was detected after 
deflation had been apparently complete. 
When this is detected the tube should be 
pulled back until the tip lies in the upper 
part of the jejunum and the intestine 
deflated again. If this maneuver is not ac- 
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complished quickly enough the patient 
may die. 

This secondary paralytic ileus is often 
associated witli hypoproteinemia. Protein 
depletion often exists with gastrointestinal 
disorders, as Jones and Eaton pointed out 
^933* It may be aggravated by the 
inability of the patients witli ileus to take 
loodj by loss of protein through intestinal 
fluids withdrawn by the Miller-Abbott 
tube, or even induced by incorrect treat- 
ment. This is illustrated by tlie following 
case. 

A fift\-one-year old man had divertic- 
ulitis in July, 1943. On September I4, 1943, 
he was admitted because of increasing 
abdominal pain. A film on September 15 
disclosed the usual evidence of mechanical 
ileus. The Miller-Abbott tube entered the 
duodenum on September 17 and progressed 
slowly. Although the drainage was good he 
did not seem to do Avell. Beginning tlie 
second day after admission he was given 
3,000 cc. of normal saline intravenously 
each day. On September 17 his temperature 
rose and remained elevated (ioi°~io2® F.) 
imtil after the intravenous infusions had 
been discontinued. On September 20 the 
tube was arrested. Barium injected through 
the tube disclosed a kink (Fig. 3/f) in the 
lower jejunum, which obviously repre- 
sented the obstruction. The films also 
showed evidence of redistention of the 
jejunum along the tube. A film of die chest 
(Fig. 35) at the same time disclosed heav\' 
streaky shadows about both hila which 
were interpreted as pulmonary edema. The 
advisabilit}' of a blood protein determina- 
tion was suggested. As no peripheral edema 
was present, his doctor preferred to believe 
that the lung shadows were due to pneu- 
monia and gave him sulphadiazine. The 
blood protein was 5.1 which his doctor said 
was not low enough to be important. The 
hiiller-Abbott tube was pulled back to 
the upper loop of jejunum. It again de- 
cended slowly, was arrested three days 
later, on September 23, and the kink was 
again demonstrated. Redistention of the 
jejunum along the tube was again present. 


Considerably more tube length could be 
seen at this time than was visible three days 
previously although the tip was arrested at 
the same kink in the lower jejunum. This 
suggests that the intestine was longer, 
probably because of hypotonicity of the 
longitudinal muscle. x-\ film of the chest on 
the 23rd showed evidence of a considerable 
increase in the shadows around the hila and 
of fluid in the right hemi thorax which had 
not been there tliree days previously. The 
blood protein on the 23rd was 4.9. The 
patient’s doctor finally became convinced 
that he was dealing with hypoproteinemia 
associated with edema ot die lungs and 
secondary paralytic ileus probably due to 
edema of the intestine. The infusions were 
stopped on the 24th and a liter of plasma 
was given. x\ film of die chest on September 
27 disclosed no evidence of abnormality of 
die lungs. The padent received a high 
protein, high vitamin diet and made a rapid 
recover}'. The Miller-Abbott tube was 
removed. Four weeks later, after he had 
gained weight and was in excellent condi- 
tion, die tube was inserted for prophylactic 
purposes and he was operated upon. The 
kink was due to adhesions between the 
lower jejunum and the sigmoid resulting 
from the diverticulitis. 

This case illustrates several important 
points. The excessive use of saline infusions 
is dangerous. In the presence of consider- 
able salt, edema develops at higher levels of 
blood protein than without it. The first 
evidence of edema may appear in the lungs, 
as Jones and Eaton pointed out in 1933. 
The fever, which in another case reached 
105° F., appears to be related to the pul- 
monary edema; the shadows in the lungs 
disappeared much too rapidly to be due to 
pneumonia. Redistention of the intestine 
may be taken as suggestive of hypopro- 
teinemia although other nutritional factors, 
which cannot be discussed here, may play a 
part. 

Discussion of Causes and Mechanism. 
These cases are examples ot widely div^er- 
gent causes of the distention of the intestine . 
which we call ileus. The mechanical ob- 
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Fig. 3//. Kink in the lower jejunum which 
caused mechanical ileus later complicated 
by secondary paralytic ileus produced by 
hypoproteinemia. The kink was demon- 
strated by barium injected through the 
Miller-Abbott tube and was .produced by 
adhesions between the ileum and sigmoid 
as a result of diverticulitis. 

Fig. 3J?. Edema of the lungs, caused by hypo- 
proteinemia and excessive intravenous ad- 
ministration of normal saline solution. This 
film was taken at the time the kink (Fig. 
3//) was demonstrated and re-distention of 
the jejunum along the Miller-Abbott tube 
was found. The blood protein was 5.1. No 
peripheral edema was present. 


struction, the diffuse acute peritonitis, the 
wrenched back, and hypoproteinemia with 
edema of the intestine all appear to have 
exerted the same, or at least a similar, in- 
terference with intestinal physiology. How 
can the mechanisms set into motion by 
these different causes be correlated? Inas- 
much as the parasympathetic nervous sys- 
tem is responsible for the tonus of the mus- 
cle coat, it seems reasonable to conclude 
that in some way the operation of the para- 
sympathetic is interfered with. This might 
result from failure of the intramural nerv- 
ous apparatus to produce acetylcholine in 
adequate quantities, as shown by Ingel- 
finger and >loss in sprue, or from too rapid 


destruction of acetylcholine by choline 
esterase, or, as suggested by Wangensteen, 
from over-activity of the sympathetic 
nervous system, the normal function of 
which is to inhibit the action of the para- 
sympathetics. In the case of the boy with 
the wrenched back, the sympathetic mech- 
anism would seem to be the most logical. 
Inasmuch as a localized infection (Fig. 10) 
caused a localized narrowing, the general- 
ized dilatation of the intestine produced by 
a diffuse purulent peritoneal infection prob- 
ably originates through some mechanism 
outside the intestinal wall. Von Gierke be- 
lieves that splanchnic (sympathetic) stim- 
ulation occurs in rapidly spreading peri to- 
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nitis; in peritonitis of longer duration the 
wall is damaged through over-distention, 
with toxic damage of the muscle and of the 
intestinal nervous apparatus. 

In the hypoproteinemia cases, the inter- 
ference seems to be associated with edema 
of the intestinal wall. Important informa- 
tion has come from the Departments of 
Radiology and Surgery at the Hospital of 
the University of Pennsylvania (Barden, 
Ravdin and Frazier, 1937) on disUirbances 
in tlie function, of gastrointestinal anas- 
tomoses due to edema. Leigh produced 
hypoproteinemia in dogs and by means of a 
balloon found tliat both tonus and peri- 
stalsis were depressed as edema developed. 
In clinical ileus Leigh noted slower progress 
of the h'liller-Abbott tube when the patient 
had edema. 

Edema of the intestine is localized largely 
in the submucosa. In the case shown in 
Figure 4 the blood protein was 5.0, of which 
3.1 was albumen. The mechanism whereby 
diis submucosal edema interferes with 
movement and other functions of the small 
intestine is not clear. Hodes (personal com- 
munication) found no appreciable disorder 
of tlie small intestine in several patients 
witli beri-beri who had peripheral edema 
and who might be expected to have edema 
of the intestine. Dogs with h^-popro- 
teinemia (Barden, Ravdin and Frazier, 
1937) induced by diet have disordered in- 
testinal movements but do not get ileus. 
In both of these examples the development 
of edema must have been slow whereas the 
edema resulting from excessive fluid, salt 
and hypoproteinemia in ileus develops 
quickly. We have seen how the intestine can 
compensate for a gradually-increasing ob- 
struction. It seems permissible to wonder 
whether witli slowly developing edema the 
intestine succeeds in compensating in some 
way for the excessive fluid in its walls. 

When the small intestine misbehaves in 
patients who have gastrointestinal dis- 
orders of any kind, In-poproteinemia must 
be suspected, bearing in mind that other 
nutritional disorders may play a part. One 
of our recent patients had a cholecysto- 



Fig. 4. Edema of the intestine due to hypopro- 
teineniia. The total blood protein was 5.0, albu- 
men 3.1 The fluid is collected in the submucosa, 
not within the mucous membrane and has pro- 
duced widening of some of the folds. The separa- 
tion of the bundles of circular muscle is due to 
artefact, not to edema. (Courtesy of Dr. Edith 
Sproul.) 

jej unostomy with end-to-sidejejunojejunos- 
tomy for inoperable carcinoma of the head 
of the pancreas. A few days later the patient 
began to vomit. An examination of the 
upper part of the jejunum was requested 
because obstruction at the anastomosis was 
suspected. The jejunum was atonic, slightly 
dilated and very sluggish. The surgical 
resident, present at the examination, was 
asked about the level of the blood protein. 
He said that a determination would be done 
immediately. Later he reported that tlie 
test showed the blood protein to be “way 
down” and that measures to correct the 
hvpoproteinemia were immediately in- 
stituted. However, that night the patient 
disrupted his wound, an event usually as- 
sociated witli hypoproteinemia. 

The problem of fluid, salt and blood pro- 
tein regulation is complex and I am not 
qualified to discuss it. 
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Fjg. 5. Segmentation with immobility of the small 
intestinal loops (four hours after the ingestion of 
barium), associated with multiple peritoneal ad- 
hesions following generalized peritonitis from acute 
appendicitis in a ten-year old girl. This appear- 
ance was called the “irritation pattern” by Soper. 
The segmentation is caused by failure of short 
segments of intestine to relax. Barium did not 
reach the cecum in four hours. 


PERITONEAL ADHESIONS 

Soper (1929) showed that multiple peri- 
toneal adhesions were associated with a 
disturbance in the motor function of the 
small intestine which produced what he 
called the “irritation pattern.” It is 
characterized by multiple constrictions in 
the barium shadows (Fig. 5). 

The commonest source of adhesions 
which cause trouble is said to be operation 
for appendicitis and the next commonest is 
operation on the female pelvic organs. In 
my experience the latter is the more com- 
mon. 

Whatever may be the source, a knuckle 
or kink in the intestine can almost always 
be demonstrated after deflation with the 
Miller-Abbott tube. A typical kink is shown 
in Figure 6. Proximal to the kink the lumen 
is slightly wider than normal. Distal to the 
kink the lumen is approximately normal in 
caliber. Both limbs of the kink are narrow 
but the narrowing is more extensive in the 
distal than in the proximal limb. The kink 
was produced by a band of adhesions 
described by the surgeon as one inch in 
width but the narrowing shown on the film 
is almost twice that long. The significance 
of these facts will be discussed later. 

Adhesions may cause pain without 



Fk:. 6. A typical knuckle or kink in the small intestine uncovered by the pressure cone after deflation and the 
injection of barium through the Miller-.'^bbott tube. The adhesion in a fifty-eight year old woman fol- 
iowcu hysterectomy; it was only one inch in length and bound the tv'o loops together. Both limbs of the 
kink arc narrow hut the narrowing is more extensive in the distal limb. 
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producing ileus. In some cases the Miller- 
Abbott tube can be used to demonstrate 
and to localize with certain t>^ the offending 
kink. The balloon distended with 20 cc. of 
air may be arrested by a knuckle which 
might be difficult or impossible to detect by 
the usual barium study of tlie small in- 
testine, particularly if tlie knuckle lies low 
in the pelvis. In tlie case illustrated in 
Figure 7, the narrowing is in tlie distal 
limb. Although otlier adhesions were pres- 
ent, release of the adhesion which produced 
the kink w'as followed by relief of pain. 

Not all adhesions which cause pain 
produce kinks or knuckles sufficiently sharp 
to arrest tlie balloon of the Miller-Abbott 
tube, although in our experience many of 
them do. 

Scarring of the intestinal wall due to 
endometrioma produced tivo knuckles with 
narrowing. The narrowing shown by the 
barium shadow (Fig. 8^ is considerably 
longer than tlie sharp narrow indentations 
shown on the resected specimen (Fig. 8A). 
The narrowing in the bariimi shadow, 
tlierefore, could hardly be due to fibrotic 
constriction but must result from spasm of 
the muscle in the region of the lesion. 



Fig. 7 . A knuckle of ileum caused by adhesions fol- 
lowing hysterectomy in a thirty-year old woman. 
The narrowing (arrow) is in the distal limb of the 
kink. The patient had repeated attacks of abdom- 
inal pain without ileus. The balloon of the Miller- 
Abbott tube was arrested at the site of this knuckle, 
which was then demonstrated by injecting barium 
through the tube. Release of the adhesion binding 
the two limbs of this loop together was followed by 
relief of pain. 

In anotlier case the terminal ileum was 



Fig. Two narrow knuckles in the ileum (arrows) produced by scarring due to endometrioma of the wall. 
The narrowing of the lumen of these t\vo segments demonstrated by the barium is considerably longer 
than the very sharp indentations seen on the external surface of the resected specimen (Fig. 85). At the 
fluoroscopic examination barium was propelled through the knuckles without expanding the lumen. 

Fig. 8 B. Endometrioma of the wail of the ileum. A photograph of the resected specimen shows that the ac- 
tual indentations produced by the scarring of the wall were very sharp and narrow. The narrowed lumen 
of the two segments disclosed* by the barium shadows (Fig. SA) must have been the result of spasm at the 
site of the fibrosis in the wall produced by the intramural tumor. (Courtesy of Dr. A. Purdj Stout.) 
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Fig. 9//. h low-power photomicrograph of the intestinal wall at the site of an old adhesion which caused a 
knuckle. The intestine was slightly narrowed at the 'knuckle. The fibrotic adhesion is at the bottom of the 
photomicrograph. The fibrosis extends through the longitudinal muscle and involves the plane between the 
two layers where the myscnteric ganglia of Auerbach lie. The circular layer is involved very slightly. Evi- 
dence of degeneration of the muscle cells of the longitudinal layer can be seen (see Fig. 95). 

I'lG. 9^. A higher power photomicrograph shows better the degeneration of the fibrotic longitudinal muscle 
and the relatively normal circular muscle. (Courtesty of Dr. Edith Sproul.) 


adherent to the right cornua of the uterus 
following operation for ectopic pregnancy 
with removal of the right tube and ovary. 
For twenty-five years after this operation 
the patient was plagued by attacks of right 
lower quadrant pain. A narro\ved area was 
demonstrated by barium studies in the 
terminal ileum. At operation the ileum at 
the site of attachment to the uterus v.'as 


narrower than on either side of the attach- 
ment, although the adhesion involved only 
the margin of the intestine adjacent to the 
uterus and did not pass around the wall. 

Discussion. Textbooks of surgery and 
surgical pathology attribute the intestinal 
obstruction produced by adhesions to 
mechanical pressure, traction, kinking or 
torsion. The obsen^ations on the cases just 
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described indicate that the effect of ad- 
hesions on the wall of the intestine is a little 
more complex than mere mechanical pres- 
sure. The narrowing at the site of the ad- 
hesions must be due to a contraction of the 
circular muscle and not to pressure from 
the outside. In meditating on this abnormal 
phenomenon a number of questions come to 
mind. 

1. How deeply into the intestinal wall 
does the inflammatory process extend? 

The answer could not be found in text- 
books. N\hen asked about it, a number of 
pathologists stated that they had never 
investigated this question carefully but had 
the impression the wall was involved only 
superficially. Dr. Edith Sproul, Assistant 
Professor of Pathology, kindly made some 
sections of the intestinal wall at the site of a 
peritoneal adhesion found at autopsy. The 
adhesion produced a lamckle by binding 
two loops together. The distal limb of the 
kink was narrower at autopsy than the 
proximal limb. The section was taken 
directly under the adhesion. The photo- 
micrographs (Fig. 9) show that the in- 
flammatory process extended through the 
outer or longitudinal layer of muscle. The 
region of Auerbach’s plexus bet\veen the 
t%vo layers is fibrosed but the inner or 
circular layer is involved very little, if at 
all. The muscle cells of the outer longi- 
tudinal layer show evidence of degenera- 
tion. Unfortunately, the section did not 
extend clear around the entire circum- 
ference of tlie wall. Similar studies of many 
cases must be done before conclusions can 
be drawn as to the pathological changes in 
the wall of tlie intestine at the site of 
peritoneal adhesions. 

2. Does the acute inflammation or the 
fibrosis resulting from it produce a localized 
disturbance in the motor physiology of the 
intestine? 

Figure 10 shows a narrowing of the ileum 
at tlie site of a localized abscess resulting 
from appendicitis. The contrast between 
the effect of this localized inflammation and 
the effect of a generalized peritonitis was 
commented upon above. Evidence was 



Fig. 10. Narrowing of the ileum at the site of a local- 
ized abscess following appendicitis. The patient 
had mechanical ileus. After deflation by and arrest 
of the Miller-Abbott tube, the narrowed kink was 
disclosed by barium injected through the tube. 
This localized narrowing at the site of an abscess 
is in striking contrast to the distention of the in- 
testine (paralytic ileus) caused by a diffiise gen- 
er.alized peritonitis. 

presented previously that the narrowing of 
the lumen at the site of an adhesion cannot 
be attributed to purely mechanical pres- 
sure. Since release of the kink by severing 
the adhesion is usually followed by relief, 
it would seem that the fibrosis within the 
wall is probably not in itself responsible 
for pain, because the severing of the ad- 
hesion outside would not affect the fibrosis 
within the wall. However, in some cases the 
intramural fibrosis may be of importance 
in this respect. Consequently, it seems tliat 
both a localized acute inflammation and a 
fibrotic process in tlie wall at the site of an 
adhesion are capable of producing a 
localized disturbance in the motor physiol- 
ogy of the intestine, manifested by narrow- 
ing. 

3. Is mechanical stimulation produced 
by peristaltic movements and transmitted 
caudad through the adhesions to’ the wall 
lower down necessary to produce the nar- 
rowing? 
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Fig. II. Elongated narrowing of a segment of ileum 
associated with strangulation. This loop was 
caught under a shelf of adhesions. The patient, a 
fifty-nine year old woman, was admitted with 
mechanical ileus. After deflation with the Miller- 
Abbott tube, the narrowed loop was demonstrated 
by the injection of barium through the tube. 

4. Why does the narrowing occur largely 
in the distal limb of the kink? 

These two questions must be considered 
together. Inasmuch as mechanical stimula- 
tion by pinching causes a contraction, it 
would seem possible that a pull by an 
adhesion inserted into the wall could do the 
same thing. The peristaltic wave is as- 
sociated with a contraction of the longi- 
tudinal as well as of the circular muscle. 
The pull of the longitudinal muscle would 
be transmitted ahead of the wave by the 
adhesion. This would be an explanation for 
the more intensive narrowing of the distal 
than of the proximal limb. Furthermore, 
under normal conditions a reflex relaxation 
(inhibition) of both the longitudinal and 
the circular muscle precedes the peristaltic 
contraction. It seems quite possible that a 
mechanical stimulus, transmitted to the 
wall ahead of the contraction wave, could 
interfere locally %vith relaxation and with 


the orderly operation of the peristaltic 
reflex and thus disturb the propulsion of in- 
testinal contents. 

5. Does the mechanical stimulus affect 
the muscle directly, producing a contrac- 
tion of myogenic origin, or does the 
stimulus operate through the colinergic in- 
tramural nervous system ? 

This question probably cannot be an- 
swered. Nachmansohn (personal communi- 
cation) says that any stimulus, either 
mechanical or electrical, would result in the 
production of acetylcholine. This would 
amount to an effect developed through the 
intramural nervous system. However, both 
mechanisms may play a part. 

6. Why does the narrowed area fail to 
expand when the stimulus is not active? 

7. Does the failure to relax result from 
absence of a sympathetic effect on the 
tunica muscularis, from local failure of 
choline esterase to destroy acetylcholine, or 
from diminished local oxygen supply in the 
muscle? 

Little evidence is at hand upon which an 
answer to these questions could be based. 
Bayliss and Starling observed blanching of 
the wall under a peristaltic wave in the 
dog’s intestine. At operation the wall of the 
human stomach becomes pale under a 
peristaltic wave. If the mechanical stimulus 
is repeated frequently enough so as to pre- 
vent relaxation, is it possible that local 
interference with and reduction of the blood 
supply to the muscle may result? The long 
narrowed segment of ileum in Figure ii 
which produced mechanical ileus was stran- 
gulated. Dr. Edith Sproul (personal com- 
munication) has observed a number of 
cases at autopsy in which adhesions in- 
volving the intestinal wall were associated 
with localized narrowing which persisted 
after death. Is it possible that prolonged or 
repeated ischemia may result in fibrosis of 
the muscle? 

Twenty-five or thirty years ago deep in- 
cisuras in the stomach opposite a lesser 
curvature ulcer were not infrequently seen, 
but are rarely encountered now. This re- 
sulted in the B type of hourglass stomach. 
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The incisura presumably began as spasm 
but later the contracted segment of muscle 
became fibrotic and the constriction in the 
stomach became permanent. Why did the 
muscle change to fibrous tissue? Blanching 
of the stomach wall under a peristaltic 
wave has already been mentioned. Pro- 
longed spasm of a narrow segment might 
well result in persistent ischemia. The 
normal result of reduced blood supply, and 
theretore of oxygen supply, is for cells which 
have a higher oxygen requirement like 
muscle to be replaced by cells with a lower 
oxygen requirement. It is an accepted 
principle in pathology that ischemia leads 
to fibrosis. This might explain the develop- 
ment of a permanent incisura in the 
stomach. 

How far this analogy Avill fit the effect of 
adhesions on the wall of the intestine is 
questionable. Unfortunately no informa- 
tion is available concerning the condition 
of the muscle in the contracted areas of the 
intestine at the site of adhesions. In the 
single case described above (Fig. 9), the 
circular ntuscle was not fibrosed and there- 
fore showed no effect attributable to per- 
sistent ischemia. Study of a large series of 
similar cases is highly desirable. It is im- 
portant to determine how far the intra- 
mural fibrotic process extends around the 
wall beyond the externally visible attach- 
ment of the adhesion. Although the exact 
mechanism cannot be determined now, the 
failure of the narrowed area to expand in 
life and the persistence of narrowing after 
death must be the result of some ab- 
normality within the wall not limited to the 
exact extent of the adhesion. 

The blanching of the wall under a 
peristaltic wave in the dog’s intestine in- 
dicates that temporary ischemia is noi- 
mally associated with a peristaltic contrac- 
tion. May not a similar diminution in blood 
supply, perhaps a lesser degree of it, ac- 
compaii)' the persistent abnormal con- 
strictions shown in Figures 6, 7 and 8? If a 
peristaltic contraction is superimposed, 
further reductioji in blood supply would 
occur temporarily. Iscliemia of the heart 


muscle in coronary insufficiency and is- 
chemia of the skeletal muscle associated 
with narrowing of the peripheral arteries 
is associated with pain. Under those condi- 
tions it has been quite well established that 
the pain is induced by lack of oxygen in the 
tissues because tlie pain can be relieved by 
measures which increase the oxygen supply 
in the muscle or which decrease the need for 
oxygeju The pain associated with peri- 
toneal adhesions without ileus is usually 
cramping in character and is increased 
after eating. It is usually attributed to 
peristaltic pull of the adliesions on the 
sensitive peritoneum. Is it possible that 
ischemia in the intestinal wall at the site of 
the adliesion may have sometliing to do 
with the pain? 

SUMMARY 

In the Pancoast Lecture of 1945 we have 
discussed the significance of certain ob- 
servations on the small intestine in cases of 
peritoneal adhesions, obstruction and ileus. 
On the background of present day concepts 
of intestinal physiology", we have speculated 
on possible explanations for some of these 
abnormal plienomena. 

Ileus is more than mere dilatation of the 
intestine. As ordinarily used, this term in- 
cludes far-reaching disorders both within 
and outside of the intestinal wall. 

The intestine is highly vulnerable to 
acute distention, but shows a remarkable 
ability to compensate for a gradually- 
developing obstruction with slow dilata- 
tion. 

Hypoproteinemia and edema are fre- 
quent complications of mechanical ileus 
and may be responsible for a superimposed 
paralytic ileus. 

The trouble caused by peritoneal ad- 
hesions appears to be more than the effect 
of mere mechanical pressure or angulation. 
A localized disturbance in the motor 
pliysiology of the intestine may occur at 
the site of an adhesion. This is manifested 
by narrowing of the lumen which may 
persist after death. The mechanism by 
which this is produced is not clear. Exact 
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knowledge concerning the histologic 
changes within the wall at the site of ad- 
hesions is not available. It seems possible 
that a mechanical stimulus from the pull of 
the peristaltic contraction transmitted 
caudad through the adhesions to the wall 
ahead of the peristaltic wave may play a 
part in causing the localized narrowing. 

62a West 1 68th St. 

New York 32, N, Y. 
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XPERIENCE has shown that the use 
ot iodized oil in the bronchopulmonary 
tree may be accompanied by some danger. 
This has been pointed out by Amberson 
and Riggins/ who believe that a slight 
exudative reaction usually occurs about 
deposits of lipoidol in the healthy lung. 
They do not consider this occurrence to be 
harmful in the clinical sense. These authors 
suggest that a transudation of edema fluid 
may occur in considerable amount. This, 
tliey believe, may account for the rapidly 
developing roentgenographic lobar opacity 
reported by some authors follow'ing intra- 
bronchial instillation of iodized oil. 

Sensitivity to lipoidol or its separate in- 
gredients, however, has not been em- 
phasized as a cause of pulmonary reaction 
following bronchography, Anderson" has 
reported on the treatment of 100 cases of 
bronchial asthma by intratracheal injec- 
tions of lipiodol. This author mentions 
noting instances of certain untoward reac- 
tions following this procedure which were 
characterized by chest pain and tempera- 
ture. Sheldon® has reported a case of an 
acute pulmonary episode following in- 
stillation of lipiodol in an individual with a 
known allergy to iodides. A fatality has 
been reported b}' Macdonald'* following 
bronchography with lipiodol. This W'as the 
case of a thirteen year old girl who ex- 
perienced nausea and vomiting after the 
lipiodol injection, became cyanotic, and 
died in twent)' hours. This child had 
suffered from asthmatic attacks for many 
years and sensitization tests, carefully car- 
ried out, indicated that she w^as hyper- 
sensitive to several, types of allergens. 
Macdonald believed that her death w'as due 
to an allergic reaction to lipiodol. 

The importance of sensitivity to contrast 
media w^as recently review'ed compre- 


hensively by Pendergrass, ei al.^ W'ho re- 
ported on a survey of unfavorable sequelae 
and deaths following the intravenous ad- 
ministration of contrast media. Although 
these studies were concerned principally 
with those contrast media in use in genito- 
urinary diagnosis, such as diodrast, dio- 
drast compound, iopax, neo-iopax, and 
skiodan, certain of these observations are 
pertinent to the present report. These 
authors postulate that the unfavorable 
sequelae found may be due to hyper- 
sensitivity, and that the incidence of such 
reactions may be greater in allergic in- 
dividuals. Accordingly they point out the 
necessity of taking a thorough history as to 
personal or family allergic background, as 
w'ell as performing adequate sensitivity 
tests in all individuals before the use of 
iodine-containing contrast media. 

In a recent study of 40 cases of bronchial 
asthma, bronchograms w'ere done as a part 
of a clinical investigation, using lipiodol as 
the contrast medium. In 3 of the cases, an 
acute febrile illness developed following the 
introduction of the medium associated with 
roentgen evidence of pulmonary infiltra- 
tion, and certain features noted in these 
cases are considered W'orthy of reporting. 

METHOD 

The lipiodol used in these cases w'as the 
commercial product, consisting of iodized 
poppy seed oil (40 per cent), an iodide ad- 
dition product of poppy seed oil containing 
39 to 41 per cent of iodine (0.54 gm. of 
iodine per cc.) in organic combination.® 

Butyn sulfate 2 per cent w'as introduced 
intran’asally, and anesthesia of the tracheo- 
bronchial tree w'as attained by the gravity 
method. Lipiodol was used to visualize 
both low'er lobes and the right middle lobe. 
No catheter was used to instill the lipiodol. 
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Fig. 1. Case i. Routine posteroanterior roentgeno- 
gram of the chest, July 7, 1943. Negative for pul- 
monary pathology. 


REPORT OF CASES 

Case i. A white male, aged twenty, was ad- 
mitted to the hospital July 6, 1943, with the 
chief complaint of wheezing and a cough. He 
had been a college student in civilian life, and 
gave a family history of two sisters and one 
nephew having hay fever and asthma. He had 
hives in childhood, his last attack occurring 
at the age of twelve. In August, 1941, he began 
to sneeze and had an acute rhinitis, with red- 
ness and watering of the eyes, cough, and tight- 
ness of the chest. These attacks lasted until the 
late fall. About August i, 194a, one year later, 
his symptoms recurred. He entered the armed 
.■services in December, 1942. In April, 1943, he 
began to have wheezing which interfered with 
his military duties so severely that he had to be 
hospitalized. On admission to the hospital on 
July 6, 1943, many sibilant rales were heard 
throughout both lungs, with a prolonged ex- 
piratory phase of respiration. The remainder of 
the physical examination was normal. The 
temperature was 98.6° F. Laboratory examina- 
tion revealed the Kahn test, urine, blood cal- 
cium, sedimentation rate, and gastric analysis 
to be within normal limits. The complete blood 
count was as follows: red blood cells 6.36 mil- 
lion; hemoglobin 19 gm.; white blood ceils, 
the differential was as follows: cosino- 
philes 20 per cent, stab cells 2 per cent; seg- 


mented ceils 34 per cent, lymphocytes 40 per 
cent, and monocytes 4 per cent. 

Routine roentgenography of the chest per- 
formed on July 7, 1943, was negative for pul- 
monary pathology (Fig. i). 

On July 20, 1943, a bronchography was per- 
formed, the lipiodol being instilled into both 
lower lobes and the right middle lobe. Broncho- 
grams of the chest following lipiodol instillation 
revealed a normal bronchial tree which was 
well outlined by the lipiodol (Fig, 2). 

Nine days later on July 29, 1943, the patient 
complained of malaise and cough. His tempera- 
ture rose to 101° F. Physical examination at 
iJiis time revealed coarse moist rales at the 
bases of both lower lobes. The white blood 
count was 15,300, with the following differ- 
ential: juvenile cells I per cent, stab cells 2 per 
cent, segmented cells 76 per cent, lymphocytes 
21 per cent. A roentgenogram of the chest on 
the following day revealed a hazy density of both 
lower lung fields, most marked at the left base, 
along the cardiac border. There was also an 
area of patchy density in the right upper lung 
field (Fig. 3). An extensive urticarial rash ap- 
peared for the first time, covering both upper 
arms and shoulders. The urticarial lesions dis- 
appeared after twenty-four hours. His tempera- 
ture rose to 102.4° F. and sulfathiazole by 
mouth was begun the same day. A total of 22 
gm. of sulfathiazole by mouth was administered 



Fig. a. Case i. Bronchogram taken July 20, J 943 > 
with filling of both lower lobes and the right middle 
lobe. Normal bronchial tree. 
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in the next three days. The symptoms rapidly 
subsided, and the temperature returned to 
normal after forty-eight hours. The physical 
signs of coarse moist r^les persisted at the bases 
of both lower lobes and did not completely dis- 
appear until one week following tlie onset of the 
illness. 

Routine roentgenograms of the chest were 
taken on August 6, 1943, which showed almost 
complete resolution of the pulmonic densities 
in both lung fields (Fig. 4). 

Comment. This patient had a family 
history of hay fever and asthma. He was 
hospitalized because of bronchial asthma. 
Nine days after a normal bronchogram, he 
developed an acute episode characterized 
b}' a rise in temperature, cough, expectora- 
tion and malaise. An urticarial eruption 
appeared with the onset of this acute illness 
and .disappeared in forty-eight hours. No 
eosinophilia was found. The white blood 
cell count was elevated. Roentgen examina- 
tion of the lungs rer’ealed bilateral basal 
densities, more marked on the left side. An 
area of patchy density was also present in 
the right upper lung field. The roentgen 
appearance suggested the presence of 



Fig. 3. Case i. Posteroanterior roentgenogram of the 
chest, July 30, 1943, ten days following bronchog- 
raphy. Areas of increased density at both bases, 
more marked at the left cardiophrenic angle. 
Patchy area of increased densitj' in the upper right 
lung field, near the upper a.\i]lary region. 



Fig. 4. Case 1. Posteroanterior roentgenogram of the 
chest, .'August 6, 1943. .Almost complete disap- 
pearance of areas of increased density. Patchy 
infiltration still present at left b.ase and in right 
upper lung field. 

pneumonitis. These densities conformed to 
the areas of distribution of the lipiodol, 
except for the density in tlie upper right 
lung field. One may conjecture as to the 
possibility of lipiodol having been dis- 
tributed to this area by coughing. 

Case ii. A white male, aged twenty-one, was 
admitted to the hospital August ii, 1943, 
with the chief complaint of paroxysmal noc- 
turnal dyspnea. In civilian life he had been a 
plastic moulder. A cousin suffered from asthma. 
He knew of no other member of the family with 
an allergic condition. 

This patient had had dyspnea and fatigue for 
many years. He had been unable to engage in 
athletics. For two years previous to his admis- 
sion to the hospital, he had noted frequent at- 
tacks of sneezing and coughing at night. He was 
inducted into the Army on January 28, 1943. 
For four months he had had paroxysmal noc- 
turnal dyspnea, relieved by sitting upright in 
bed and he was hospitalized for this reason. 

On admission to the hospital on August ii, 
1943, physical examination revealed generalized 
sonorous rales throughout both lungs. Sedi- 
mentation rate, urine analysis, Kahn test, blood 
calcium, basal, metabolic rate, gastric analysis, 
and stool examinations were ail within normal 
limits. The complete blood count on August 12, 
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1943, showed 5.87 million red blood cells, 16.5 
gm. hemoglobin, and 10,150 white blood cells, 
with the following differential; eosinophiles 16 
per cent, stab cells 4 per cent, segmented cells 
51 per cent, lymphocytes 27 per cent, and 
monocytes 1 per cent. A blood count taken on 
August 23, 1943, revealed 11,750 white blood 
cells with the following differential; eosinophiles 
4 per cent, segmented cells 74 per cent, lympho- 
cytes 22 per cent. Roentgenograms of the 
sinuses showed a pansinusitis. A routine roent- 
genogram of the chest taken on August 12, 
1 943, showed no pulmonary pathology. 

Bronchography was performed on Septem- 
ber 9, 1943, the lipiodol being instilled into 
both lower lobes and the right middle lobe. 
Bronchograms of the chest following this pro- 
cedure revealed a normal bronchial tree which 
was well outlined by the lipiodol. 

Twelve days later, on September 21, 1943, 
the temperature rose to 99° F. The following 
day, the patient complained of malaise and 
developed a persistent cough. The temperature 
continued at a level of 99.8° F. On the next 
day, September 23, 1943, crepitant rales were 
discovered for the first time at both bases, and 
his lips appeared cyanotic. The patient did not 
appear seriously ill. He raised sputum but it 
contained no blood. The white blood count was 
22,800 with the following differential; eosino- 
philes 22 per cent, stab cells 5 per cent, seg- 
mented cells 50 per cent, lymphocytes 17 per 
cent, and monocytes 6 per cent. A roentgeno- 
gram taken on this day revealed hazy densities 
in both lower lung fields, more marked at the 
right base, where the density occupied the 
lower one-third of the lung field. The density 
at the left base was less extensive and was 
present at the level of the fifth and sixth ribs 
anteriorly, adjacent to the cardiac border. 

Sulfadiazine therapy v/as instituted, and a 
total of 14 gm. was given in the next two days. 
On September 24, the white blood cell count 
fell to 18,100 with the following differential; 
eosinophiles 18 per cent, stab cells 7 per cent, 
segmented cells 54 per cent, lymphocytes 20 
per cent, and monocytes i per cent. The follow- 
ing day 15,000 white blood cells were found, 
with the following differential; eosinophiles 27 
per cent, basophiles i per cent, stab cells 4 per 
cent, segmented cells 45 per cent, lymphocytes 
18 per cent, and monocytes 5 per cent. Subse- 
quent roentgenograms taken on September 25 
and 29, showed a gradual resolution of the 


pneumonic densities in both lung fields. A blood 
count taken on the latter date showed 8,000 
white blood cells, with the following differential; 
eosinophiles 9 per cent, segmented cells 52 per 
cent, lymphocytes 30 per cent, and monocytes 4 
per cent. A roentgenogram taken on October 4, 
1943, thirteen days following the onset of this 
illness, showed complete resolution in both lung 
fields, witfi residual lipiodol still present at the 
extreme right base and in the area in the left 
lung where the pulmonic density had been 
present. 

Comment. This patient had bronchial 
asthma. Twelve days following a normal 
bronchogram, he developed an acute pul- 
monary episode characterized by cough, 
expectoration and fever. Roentgen ex- 
amination of the lungs showed bilateral 
basal densities. A marked eosinophilia was 
discovered which paralleled the course of 
the acute illness. 

In view of the extensive bilateral pneu- 
monic densities found on roentgen examina- 
tion, the temperature curve was startingly 
benign. The highest temperature noted was 
99.8° F., the patient in general felt quite 
comfortable throughout his illness, in spite 
of the persistence of physical signs in both 
lower lobes for more than a week. It was 
the clinical impression that the sulfadiazine 
had not had any particular effect on the 
course of the illness. 

Case hi. A white male, aged thirty, was ad- 
mitted to the hospital September 2, 1943, com- 
plaining of tightness in the chest and dyspnea. 
He had been a musician in civilian life. He 
stated that his mother suffered from asthma, 
and that he had hay fever and asthma for 
twenty years. He had noted an increase in the 
severity of his complaints during the preceding 
t%vo years. He gave a long history of sensitivity 
to pollens and dust, and frequent attempts to 
desensitize had giv'en no relief. He stated that he 
had never had hives. He was inducted into the 
Army on March 1 1, 1943, and was hospitalized 
on September 2, 1943, because of an exacerba- 
tion of his symptoms. Physical examination 
revealed sibilant rales heard throughout both 
lung fields. The sedimentation rate, Kahn, 
Wassermann, blood calcium, urine, gastric 
analysis, and basal metabolic rate w'crc v/ithin 
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normal limits. A complete blood count revealed 
4.7 million red blood cells, 16.2 gm. hemoglobin, 
and 7,050 white blood cells, with the following 
differential: eosinophiles 13 per cent, stab cells 
2 per cent, segmented cells 67 per cent, and 
lymphocytes 28 per cent. A routine roentgeno- 
gram of the chest taken September 4, 1943, was 
negative for pulmonary pathology (Fig. 5). 

Bronchography was performed September 
16, 1943, with instillation of lipiodol into both 
lower lobes and the right middle lobe and re- 
vealed a normal bronchial tree (Fig. 6). 

Two days following the brdnchogram, die 
patient noted a sudden urticarial eruption 
covering the trunk and upper extremities which 



Fig. 5. Case in. Routine posteroanterior roentgeno- 
gram of the chest, September 4, 1943. Negative 
for pulmonary pathology. 

itched markedly. This eruption disappeared 
within forty-eight hours. On September 24, 
1943, eight days following the bronchogram, he 
developed a tightness in the chest which was 
followed the next day by chilly sensations, 
malaise, substernal pain, and cough. Physical 
examination revealed coarse moist rales over 
both lower lobes, in addition to the generalized 
sibilant rales found on previous examinations. 
The white blood cell count rose to 135^00 with 
the following differential: eosinophiles i per 
cent, juvenile cells 5 per cent, stab cells 10 per 
cent, segmented, cells 61 per cent, lymphocytes 
19 per cent, and monocytes 4 per cent. On 
September 25 his temperature rose to 100 ° F. 



Fig. 6. Case iii. Bronchogram taken September 16, 
1943, with filling of both lower lobes and the 
right middle lobe. Normal bronchial tree. 


and fell to nonnal on the following day. A 
roentgenogram taken at this time, on Septem- 
ber 26, 1943, revealed densities of both lower 
lung fields which had a cotton-like appearance 
The density on the left side was more marked 



Fig. 7. Case ni. Posteroanterior roentgenogram of 
the chest, September 26 , 1943, ten days following 
bronchography. Areas of increased density in both 
lower lung fields. The density at the left base is 
pneumonic in character. 
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Fig. 8, Case in. Posteroanterior roentgenogram of 
the chest, October 4, 1943. Marked resolution of 
the densities seen in Figure 7. Residual lipiodol is 
still present in both lower lung fields. 

and was pneumonic in character (Fig. 7). No 
sulfa drugs were given because of the experience 
in tlie two previous cases. Except for the initial 
temperature rise to Joo° F., the patient re- 
mained afebrile and there was a complete dis- 
appearance of abnormal physical signs in both 
lungs after one week, A routine roentgenogram 
taken October 4, 1943, nine days after the onset 
of the illness, showed almost complete resolu- 
tion of the pulmonary densities with residual 
lipiodol still seen in both lower lung fields (Fig. 
8). A blood count taken on this day showed 
8,5CX) white blood cells, with the following 
differential; eosinophiles 33 per cent, basophiles 
2 per cent, stab cells 4 per cent, segmented cells 
35 per cent, lymphocytes 25 per cent, and 
monocytes 1 per cent. On October 8 and No- 
vember I, 1943, the eosinophiles fell to 12 per 
cent and 2 per cent respectively. 

Com 7 ne 7 it. This patient was a known 
asthmatic with a long history of sensitivity 
to pollens and dust. An urticarial eruption 
appeared two days after a normal broncho- 
gram. Eight days following the broncho- 
gram, he developed an acute pulmonary 
episode ciiaracterized by chilly sensations, 
malaise, substernal pain, and cough. Roent- 
gen examination of the lungs revealed 
bilateral basal densities more marked on 


the left side. Marked eosinophilia persisted 
during the acute illness. 

The occurrence of these 3 cases within a 
relatively short period of time served to 
center interest upon certain features com- 
mon to all and differing from other cases of 
pneumonia. It was noted that in ail in- 
stances the patients were known asth- 
matics, that 2 of the cases had a skin 
eruption resembling hives following bronch- 
ography, and that all of the cases developed 
bilateral basal pneumonia nine, twelve and 
ten days respectively following that pro- 
cedure. All of the cases likewise showed 
increases in total white blood count and 
polymorphonuclear neutrophiles and 2 of 
the cases showed striking elevations in the 
total eosinophile count. 

Because of this coincidence of findings, 
it was considered important to investigate 
the lipiodol as a possible source of the 
pneumonia. 

Sensitivity tests were done on the 3 
patients and a group of 10 control cases. 
The controls included several asthmatics 
who had had bronchography with lipiodol 
without apparent sequelae, as well as other 
patients on the chronic chest disease wards. 

Various methods have been used to 
determine sensitivity. It was considered 
important to evaluate these methods of 
sensitivity testing and consideration was 
given to work which was done by Pelner^ 
and by Archer and Harris,® It was deter- 
mined to use the following tests for sensi- 
sitivi ty: 

1. Intra-ocular test with lipiodol. 

2. Scratch test (forearm) with lipiodol. 

3. Scratch test (forearm) with pure 
poppy seed oil (basic oil of lipiodol). 

4. Intracutaneous test with diodrast, an 
aqueous solution of iodine in organic com- 
bination. 

5. Intracutaneous test with butyn sul- 
fate 2 per cent, the local anesthetic used in 
these studies. 

Results. The results are summarized in 
Tablet. 

All control cases failed to react. I he 3 
cases under inv'^estigation reacted only to 
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diodrast injected intracutaneouslr and 
Cases I and iii reacted to lipiodol by scratch 
test. Following diodrast. Case i developed 
a marked er^'thema of the entire forearm 
with a large wheal and itching at the site of 
injection. Case iii developed the same 
local reaction and in addition developed 
hives of the shoulders and neck. Following 
scratch tests witli lipiodol, both cases de- 
veloped a local wheal and itching, but the 


It may be considered that the iodine 
portion of the lipiodol was the allergen in- 
volved, and this seemed to be borne out by 
the failure of these patients to react to pure 
poppy seed oil or butyn sulfate, the 
anesthetic used, and by the marked reac- 
tion produced by diodrast, an organic 
compound of iodine and the less marked 
reaction produced by the scratcli test with 
lipiodol. 


T.able I 


RESULTS or SEXSITIVITV TESTS 


Sensitivity 

Tests 

Controls 

(10) 

Case I 

Case II 

Case III 

Intr.-i-ocular test: 
lipiodol 

No reaction 

No reaction 

No reaction 

No reaction 

Scratch test: lipiodol 

No reaction 

1 

Moderate reaction: 
local wheal, erythe- 
ma, and itching 

! 

No reaction 

Moderate reaction : lo- 
cal wheal, erythema, 
and itching 

Scratch test: pure 
poppy seed oil 

No reaction 

No reaction 

No reaction 

No reaction 

Intracutaneous test: 
diodrast 

1 

No reaction 

Marked re.action: lo- 
c.-d wheal, marked 
erythema and itch- 
ing 

Moderate reaction: 
local wheal, and 
erythema; no itch- 
i ing 

1 

Marked reaction: large 

1 local wheal, marked 

erythema and itching; 

hives of shoulders and 
neck 

Intracutaneous test: 
butyn sulfate 1 % 

No reaction 

No reaction 

No reaction 

No reaction 


reaction in botli cases was not marked. 
Case II reacted to intracutaneous diodrast 
with a wheal, but did not react to lipiodol. 

DISCUSSION 

The coincidence of the development of 
bilateral basal pneumonia conforming ana- 
tomically to tlie portions of the lung fields 
previously instilled with lipiodol, associated 
with hives and eosinophilia and occurring 
in known cases of bronchial asthma, seemed 
to warrant furtlier investigation as to pos- 
sible sensitivity to lipiodol, perhaps specifi- 
cally to iodine. Sensitivity tests in the cases 
reported and in controls seemed to in- 
criminate the lipiodol as the agent re- 
sponsible for the acute pulmonary episodes. 


One may conjecture as to what exact 
patliological process was involved in these 
cases. Ellis and McKinlay® have described 
what thev term “allergic pneumonia,” but 
in the absence of flirther knowledge of the 
pathology which these cases represent, it is 
felt tliat no attempt should be made to give 
any descriptive term to this type ot 

pneumonia. , 

Further, why more than a week passed 
before the onset of pneumonia in these 
. patients is also a matter of conjecture, al- 
though there may be a relationship between 
the form in which iodine is present in popPY 
seed oil and its ability to act as a pnsitizing 
agent. It is noteworthy tliat Ae interval of 
time between instillation of lipiodol and 
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onset of pneumonia in these patients 
resembled the “delayed reaction” of serum 
sickness. 

CONCLUSION 

1. Three cases of bilateral pneumonia 
following intrabronchial instillation of 
lipiodol are presented. 

2. Evidence is given which would in- 
dicate that lipiodol was the cause for the 
acute onset of pneumonia described. 

3. The importance of skin testing in- 
dividuals, especially those with allergic 
backgrounds, is emphasized. 

S. I. Kooperstein, M.D. H. E. Bass, M.D. 

191 Palisade Ave. I 266 West End Ave. 

Jersey City, N. J. New York, N. Y. 
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PRIMARY AMYLOIDOSIS OF THE LUNGS 

By PAUL R. DIRKSE, M.D, 

Dfpar/fnait of Radiology, St. Francis Hospital 

PEORIA, ILUKOIS 


'^1 ''HE secondary type of amyloidosis, as it 
occurs in association with some chronic 
disease, is fairly familiar. In it amyloid is 
deposited most commonly in parenchy- 
matous organs such as the liver, spleen and 
kidneys. The primary or atypical form, in 
which no antecedent condition appears to 
offer a background for the deposition of 
amyloid, is far less frequently encountered. 
It is more prone to affect other organs, the 
heart and lungs, the skin, the tongue and 
various mesodermal tissues. The radiologi- 
cal literature is particularly lacking in in- 
formation on this subject, although a fair 
number of cases have been reported in other 
journals, mainly those devoted to pathol- 
ogy. 

The characteristics which Lubarsch 
ascribed to the primary form have been 
generally accepted as criteria on which a 
diagnosis of atypical or primary amyloido- 
sis, as opposed to the secondary type, may 
be based. These have been quoted re- 
peatedly in the literature and are as fol- 
lows: 

1. Almost complete absence of amyloid in 
organs most involved in typic amyloidosis such 
as spleen, liver and kidneys. 

2. Presence of amyloid in organs and parts 
not usually involved, such as heart, lungs and 
skin. 

3. The occasional occurrence of tumor-like 
nodules of amyloidosis. 

4. The frequent failure of the deposits to 
react to the specific stains for amyloidosis. 

5. The absence of a preceding or concomitant 
disease to which the presence of amyloidosis 
may be ascribed. 

Individual cases cannot always be so 
easily placed in one of these two categories, 
however. For instance amyloid deposits 
which occasionally are found in association 
with multiple myeloma may show a dis- 
tribution more characteristic of the primary 
than of tlie secondary type. To meet such 


contingencies Reimann, Koucky and Ek- 
lund proposed the following classification of 
amyloidosis: 

1. Primary, 

2. Secondary. 

3. Amyloidosis associated with multiple 
myeloma. 

4. Tumor forming amyloidosis. 

They farther subdivided primary amy- 
loidosis into a systemic type, a generalized 
disease of the mesoderm, and a localized 
variety, in which one or two organs in 
particular are involved. The case here 
presented falls into this latter group. 
Simplicity is perhaps better served by re- 
taining the earlier classification into two 
forms. 

CASE REPORT 

The patient, a white male physician, aged 
sixty, first visited the Department of Radiolog}' 
of St. Francis Hospital as an out patient in 
April and May, 1941, with a history of some in- 
definite abdominal discomfort and diarrhea, 
and a beginning d}'spnea and ease of fatigue. 
He had had a mild p.velitis in 1934 which had 
promptly cleared. There were no urinary symp- 
toms at this time but a few red blood cells were 
found in a centrifuged urine specimen, .^n ex- 
cretor}' pyelogram was done with negative 
findings. Soon thereafter a roentgen examina- 
tion of the entire gastrointestinal tract also 
showed normal findings. Roentgenoscopic and 
roentgenographic chest examination (Fig. i) 
demonstrated a slight enlargement of the left 
lower part of the cardiac shadow, a slight 
diffuse aortic enlargement and some accentua- 
tion of the bronchovascular shadows in the 
inferior part of each lung considered to be due to 
slight peritruncal fibrosis. 

In December, 1941 he developed an acute 
respiratory infection which bore some clinical 
characteristics of an at}-pical pneumonia: fever, 
malaise, cough and pain in the left chest. He 
recovered sufficiently to resume some work 
eighteen days later but his convalescence was 
delayed by weakness, d}'spnea and some pre- 
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Fig. I. May 8, 1941. Slight cardiac and aortic en- 
largement. Moderate enlargement of left and lower 
right hilar shadows. Early peritruncal fibrosis of 
lower parts of both lungs. Emphysematous bullae 
right apex. 


mature heart beats. Roentgenograms of the 
chest on December 20, 1941 (Fig. 1 and 3) 
showed an increase in the parenchymal shadows 
plus a left basilar pleuritis. An electrocardio- 
gram showed a lower potential in all leads than 



Fio, 2. December 20, 1941. I-eft basilar pleuritis. 
Increased diffuse pulmonary and hilar fibrosis. 


previous tracings. Previous electrocardiograms 
had been made following a transient attack of 
paroxysmal auricular fibrillation in 1937. An 
eminent cardiologist was consulted who be- 
lieved that the condition was probably a mild 
cardiac weakness due to “progressive narrow- 
ing of his coronary arteries” (or occlusion lenta). 
He advised a few month’s rest. This advice was 
followed and digitalis used with no further 
clinical improvement. 

A roentgenogram on January 9, 1942, showed 
slight improvement, mainly in the signs of 
pleuritis (Fig. 4). The patient then spent two 
months at rest in Tucson, Arizona, where ad- 
ditional studies were made (Fig. 5). These and 
others of April 17 and May 22, 1942, after his 
return, revealed an increase in the linear and 
nodular shadows in both lungs. Thereupon the 
concept of a pulmonary congestion on a cardiac 
basis, which had been given some consideration, 
was abandoned. The roentgen diagnosis was a 
diffuse pulmonary fibrosis of undetermined 
etiology and a left pleuritis. Throughout this 
period dyspnea was the predominant symptom, 
associated with weakness and left chest pain. 
The patient denied any exposure to harmful 
dusts on specific questioning (Fig. 6 and 7). 

The possibility of a pulmonary sarcoidosis 
was considered and when a cervical adenopathy 
developed a few months later a gland was te^ 
moyed for biopsy. It showed a type of fibrosis 
considered suggestive but 'not characteristic 



Fig. 3. December 20, 1941. Lateral projection. Oblit- 
eration of posterior sulcus. 
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Fig. 4. January 9, 1942. Slight improvement in left 
pieuritis. Little change in lung parenchyma 
(heavier exposure). 

of that disease. Unfortunately, no specific stain 
for amyloid was employed. The history and the 
roentgenographic and pathologic findings were 
reviewed by several prominent radiologists and 
internists and, altliough none ventured a posi- 
tive diagnosis, the consensus favored Boeck’s 
sarcoid. 



Fig. 6. May 22, 1942. Beginning atelectasis 
of left lower lobe. 



I 


i ' 1 

Fig. 5. February 23, 1942. Increased linear and 
nodular shadows throughout both Jungs. Further 
hilar enlargement. (Courtesy of Tucson Clinic, 
Tucson, Arizona.) 

Since two radiologists suggested roentgen 
therapy to the chest on the basis of that tenta- 
tive diagnosis and because of a reported favor- 
able response of two or three recent cases to 
that agent (not published), such treatment was 



Fig. 7. Lateral projection, same date. 
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Fig. 8, November 7, 1942. Atelectasis left lower 
lobe. Slight right, moderate left pleural effusions. 
Increased hilar, mediastinal and pulmonary fi- 
brosis. Probable pulmonary vascular congestion 
superimposed. 

instituted on November 7, 1942. On that date 
a roentgenogram showed a further increase in 
the pulmonary fibrosis, an increase in the left 
pleuritis along with some atelectasis, and a 
small bilateral pleural effusion (Fig. 8). Using 
200 kilovolts, 10 milliamperes, a 0.5 mm. copper 
filter, and a target-skin distance of 50 cm., a 
total of about r,2oo roentgens, measured in air, 
was delivered to each of four areas, two anterior 
and two posterior, over the chest. With the 
same technique 600 r was given to the left chest 
laterally and 300 r to the lateral part of the right 
chest. One dose of 200 r was given to each side 
of the neck. The treatments were usually given 
at two or three day intervals. 

After an apparent slight initial response the 
patient gradually and progressively became 
worse. Treatments were discontinued Decem- 
ber I, 1942, and the patient died on January 23, 
1943. The last few months were marked by a 
progressive orthopnea, an unproductive cough 
and an increasing edema of the lower ex- 
tremities. 

Blood findings were inconclusiv'e. There was 
a constant leukocytosis of io,coo to 15,000 cells 
per cu. mm. from 1934, when it was first dis- 
covered, until shortly before the patient’s death, 
when it fell to 6,400, The differential count w'as 


usually normal with an occasional lympho- 
cytosis. 

Postmortem Examination 

Anatomical Diagnoses: (i) primary amy- 
loidosis of lungs, lymph nodes and spleen; (2) 
hypertrophy of both ventricles and right 
atrium; (3) generalized atherosclerosis of aorta 
and peripheral arteries; (4) bilateral hydro- 
thorax and anasarca of both feet and legs; (5) 
atelectasis of lower lobe of left lung; (6) calcified 
primary tuberculous complex in lungs and 
regional lymph nodes; (7) bullous emphysema 
of right upper lobe of lung; (8) circumscribed 
left adhesive pleurisy; (9) multiple subserous 
hemorrhages in the small intestine. 

Gross Examination. 

The body was that of a moderately well 
nourished white male of medium size. The skin 
showed no pathological lesions. There was a 
definite edema of both feet and the lower halves 
of the legs. The cervical, axillary and external 
inguinal lymph nodes were enlarged up to the 
size of a hazelnut. On opening the abdomen 
there was no free fluid present. The small in- 
testine was contracted, apparently empty and 
there were many subserous hemorrhages regu- 
larly scattered over the bowel, each being about 
the size of a tapioca grain. 

On opening the chest it became evident that 
the ribs and the sternum showed a considerable 
degree of osteoporosis. In both pleural cavities, 
particularly the left, there was a large amount 
of clear amber serous fluid amounting to about 
3 pints. Both lungs were conspicuous by their 
dark color, particularly revealed on the surface. 
The pleura was slightly thickened in some 
places but not adherent to the chest wall except 
at the left lower lobe which was fixed to the 
parietal pleura by one string-like adhesion of 
the thickness of a pencil. The left lower lobe was 
completely airless. Ail lobes of the lungs showed 
a striking increase in consistency due to the 
presence of indurated areas, either in the form of 
small ill defined nodules or strands, black 
stained by anthracosis. In the apex of the right 
upper lobe, the lung showed a few thin-walled 
cavities up to the size of a hazelnut, very closely 
compacted, as seen in bullous emphysema. The 
bronchial tree was opened and no tumor was 
found. The mucosa was reddened and covered 
w'ith mucus. .All bronchomediastinal lymph 
nodes were enlarged up to the size of a pigeon’s 
egg, black by anthracosis, hard in consistency 
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with a waxy, dull lustre on the cut surface and 
imbedded in hea\w scar tissue. This scar tissue 
was amalgamated to the trachea, main bronchi 
and the large blood vessels. All these structures 
composed a mass strikingly rubbery in con- 
sistency. A calcified area the size of a cherry 
seed was found in the right lower lobe and 
calcium deposits in some lower tracheobronchial 
hmiph nodes. 

The heart was enlarged, due to hypertrophy 
of both ventricles. The wall of the right ven- 
tricle particularly was much thickened. The 
mitral valve showed a flat area of thickening 
particularly in the posterior cusp characterized 
by a rough, almost verrucous relief and hard 
consistency. 

The liver was normal in size, but the mark- 
ings indicated passive congestion and probably 
some fatty infiltration. The gallbladder and 
bile duct system were negative. 

The spleen was large, at least twice normal 
size, firm in consistency and dark red, showing 
obscured markings on the cut surface and a dull 
lustre as seen in diffuse amyloidosis. Scattered 
through the red pulp were many calcified 
nodules, round in shape, the largest about the 
size of a pepperseed. 

The adrenals were large, almost double the 
size of normal adrenals. The cortex w'as thick- 
ened and diffuse yellow. 

The kidneys were essentially negative. 



Fig. 9. Photomicrograph showing severe .amyloidosis 
of blood vessel wall and of supporting fibrous and 
adipose tissue. 



Fig 10. Photomicrograph showing mediastinal 
lymph node structure largely replaced by fibrous 
tissue infiltrated by amyloid. 

The abdominal and pelvic lymph nodes were 
all enlarged to varying degrees, the largest 
attaining the size of a pigeon’s egg. They were 
rubbery in consistency and striking by the dull, 
waxy lustre of the cut surface. On touching the 
cut surface slightly one had somewhat the 
sensation of fine sand. The color of the lymph 
nodes on cross section was partly pinkish, 
partly grayish-white. There was no normal 
marking discernible on the cut surface. The fat 
tissue surrounding these lymph nodes also was 
indurated. 

The intestinal canal did not show essential 
changes except the subserous hemorrhages 
mentioned above. 

Histological Examination 
Lung: The alveolar walls and lung septa are 
thickened due to deposits of amyloid. The walls 
of blood vessels are filled with .amyloid. There 
are many “heart failure” cells and many de- 
posits of anthracotic pigment. 

Mediastinal Connective Tissue: Sections show 
an almost solid infiltr.ation by amyloid (Fig. 9)* 
Lynnph Nodes: The normal structiire is almost 
irone due to large deposits of amyloid (Fig. 10). 
^ Jejunum: There is a small circumscribed 
deposit of amyloid in the submucosa. 

Spleen: There is an almost diffuse deposition 
of amyloid throughout the red pulp. The fol- 
licles are atrophic and apparently without 
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amyloid. The walls of the blood vessels also 
contain amyloid. 

Heart: In some parts there is much fibrosis 
which contains amyloid. The muscle fibers are 
h^'pertrophic and show fatty degeneration. 
There is much lipofuscin at either pole of the 
muscle nuclei. Sections of a thickened valve 
(mitral) show deposits of amyloid and much 
fibrous tissue. There are small deposits of 
amyloid on the inner surface of the pericardial 
sac. 

Kidney: No amyloid. 

Liver: No amyloid. 

Adrenal: There is much lipoid present in the 
cortex and it is evenly distributed. There are 
amyloid deposits in the fibrous tissue surround- 
ing the cortex. There is amyloid in the walls of 
the central adrenal vein.* 

DISCUSSION 

Primarj’’ amyloidosis is a very uncommon 
disease. For this reason and because the 
symptomatology is so varied, depending 
upon the location of the amyloid deposits, 
the diagnosis has rarely been made clini- 
cally. 

The tongue is a frequent site of involve- 
ment and here the condition results in an 
enlargement of the tongue which simulates 
cancer. Dyspnea is a very prominent 
feature of pulmonary amyloidosis but of 
course it is a very common symptom in 
many diseases. Extensive amyloid deposits 
in the heart may lead to cardiac failure, 
which also results in dyspnea, and again 
amyloid tumors of the larynx or trachea 
will produce a form of dyspnea. Purpuric 
types of hemorrhage have been described 
occurring in the skin and the mucous 
membranes, as well as hematemesis, melena 
and hematuria. Such bleeding has been 
ascribed to vascular infiltrations. However, 
amyloid deposits in the walls of blood 
vessels, especially the smaller arteries and 
veins, is a \*er}" common finding in this 
disease but bleeding is seldom reported. 

Gastrointestinal deposits may also result 
in either constipation or diarrhea, abdomi- 
nal pain or vomiting. The case history here 

* I vrish to cxpr«s appreciation to the pathologist, Dr. J. E, 
Kraus, for pathological diagnoses and descriptions and other as- 
siitance. 


recorded includes a complaint of abdominal 
distress and at least one period of mild 
diarrhea but there was no gastrointestinal 
amyloid except one small deposit in the 
jejunum. Primary involvement of bone is 
rare. One case has been reported in which a 
pathological fracture of the neck of the 
femur occurred. Deposits in muscles, ten- 
dons and joint capsules have been more 
frequent and have caused the symptoms 
of stiffness, painful motion of extremities, 
back pain and difficulty in walking. 

A considerable number of skin lesions 
have been described. These have been 
lichenoid lesions and plaque-like hyper- 
keratoses varying from pink to yellow or 
light brown and to a normal color. Even 
where such lesions were biopsied the true 
diagnosis was not established in more than 
one instance, to be arrived at during subse- 
quent autopsy. This has been due to 
atypical staining reactions or, more likely, 
to failure to employ a specific stain for 
amyloid. 

Peripheral nerve infiltrations have been 
recorded specifically in 2 cases, resulting in 
a progressive muscular weakness. Primary 
systemic amyloid, as the name implies, in- 
volves many organs and hence produces a 
variety of symptoms. Even the localized 
type, not including a few local amyloid 
tumors, show slight disseminated amyloid 
deposits in addition to the primary involve- 
ment of one or two organs. It is easily 
understood, therefore, why the clinical 
diagnosis of this disease is so rarely made. 
It is quite possible, however, that with 
increasing awareness of the possibilities of 
this condition, and with more widespread 
use of the biopsy and the Congo red test the 
condition may be more commonly recog- 
nized in the living patient. 

Whether roentgenography will contrib- 
ute materially to our success in evaluating 
these cases correctly antemortem remains 
to be demonstrated. So few observations 
are yet available that it is impossible to 
establish any positive diagnostic criteria or 
to do more than relate the few findings of 
individual cases. 
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Several descriptions of roentgenographic 
findings in gastrointestinal amyloidosis are 
available. Lubarscli* in 1929 mentioned that 
one case having amyloid deposits in the 
gastric musculature showed roentgen signs 
of a pyloric stenosis and was diagnosed a 
carcinoma of the pylorus. Another case 
showed only a disturbance in the passage of 
the opaque meal through the stomach. 
Clausen'" in 1935 described a narrowing of 
the prepyloric canal 1 cm. long and i cm. 
in diameter. Proximal to this there was 
increased peristalsis. The pylorus and 
duodenal bulb Avere normal and there was 
no delay in emptying. A diagnosis of an in- 
filtrative process of the gastric Avall^ prob- 
ably scarring or tumor, was made. x‘\utopsy 
revealed extensive amyloid degeneration of 
the musculature and microscopic deposits 
in the mucosa. Heeren described a colonic 
lesion, apparently of the secondary tAqje. 
This shoAved irregular jagged contours of 
the sigmoid, descending and transA^erse 
colon and a sliglit narroAving of the lumen 
Avhen distended. A posteAMCuation roent- 
genogram shoAved an irregular, Avidened 
mucosal pattern. x4.n air injection study 
rcA'ealed some haustral folds and only 
slightly less than normal flexibility. These 
characteristics the considered distinguish- 
able from those of an ulceratiA’e colitis, 
AA'hich it resembled. He stated that an in- 
crease in the size of the lumen could be 
expected in a late stage in contrast to the 
narroAving of colitis. 

FeAA’’ reports of bone and joint lesions 
haA^e appeared. Lengh described iiiA^oh'^e- 
inent of sev'eral joints in a case of general- 
ized amyloidosis Avhich he thought sec- 
ondary to chronic pyelitis. The carpal 
bones shoAved a spotty osteoporosis A\uth 
smooth contours. There Avere bean-sized, 
faintly opaque shadoAvs in the soft tissues 
of the Avrist and knee Avhich proA'^ed to be 
amyloid deposits containing calcification. 
SeA’-eral of these Avere free in the joint space. 

Koletsky and Steelier, in reporting a case 
of tlie primary systemic type, reproduced a 
roentgenogram shoAA'ing a pathological frac- 

* .As quoted by Heeren.” 


ture of the femoral neck Avith considerable 
fragmentation and absoi-ption of bone. 
Other roentgenograms of the same case 
Avere reported to shoAv a general deminerali- 
zation of both hands, one knee and one 
shoulder. There Avas fragmentation about 
the greater tuberosity and a slight doAim- 
Avard displacement of the head of the 
humerus. Clinically these joints shoAved a 
firm, irregular, non-tender enlargement. At 
autopsy a A’^ery large mass of amyloid Avas 
discoA'ered replacing the bone of the neck of 
the femur and extending into surrounding 
tissue. 

A^ery feAV cases of pulmonary iiiA^oK’^e- 
ment of significant degree are reported and 
in at least 2 such cases no roentgenograms 
Avere made. A feAA" instances of microscopic 
amounts of amyloid in the lungs are re- 
ported AA'ith negatiA’-e roentgenographic 
findings. NeA'ertheless, there is a con- 
sistency in the feAv positiA’-e findings avail- 
able that may be significant. Sappington, 
ei al. haA^e recently reported a case of 
primary amyloidosis of die lungs AAfith the 
folloAving roentgenographic findings: " . 

some enlargement of the cardiovascular 
silhouette, and the lung fields AA^ere in- 
definitely hazy.” Michelson and Lynch 
presented a case of systemic priniarA' 
aniA'loidosis Aifith marked iiiA'-oh^ement of 
the lungs and mediastinum. A roentgen 
examination of the chest is reported to liaA^e 
shoA\m a slight bilateral pleural eftusion and 
“a diffuse infiltration throughout both 
lungs folloAAfing the bronchoA^ascular trees 
and suggesting some type of pulmonary 
congestion of rather extreme degree or an 
infiltrating process. There Avas a large mass 
in the region of the right hilum.” This 
roentgenogram AA^as reproduced and shows 
considerable similarity to those of our case, 
as do die respectii'e pathological findings 
Avithin the chest. In that case a roentgeno- 
gram less than tAvo years before Avas re- 
ported negatiA^e. 

In the case here reported the first roent- 
senosram, tAA’^entj' mondis before deadi, 
already shoAA^ed some bilateral enlargement 
of the hilar shadoAVS and a linear and finely 
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nodular peri truncal infiltration widely dis- 
seminated in the parenchyma of the lungs. 
Seven months later these findings were 
intensified considerably. At that time a left 
basilar pleuritis developed^ but this was 
thought to have improved slightly two 
months later (February 23, 1942). One 
year after the first examination (May 22, 
1942) a gradual progression of the hilar and 
parenchymal fibrosis was shown but by 
then some atelectasis of the left posterior 
lung base had developed. This slowly in- 
creased during the remaining eight months 
of life. The last roentgenogram, over two 
months before death, revealed all of these 
characteristics much increased in degree 
and extent, but apparently complicated by 
beginning heart failure. There was also in- 
creased density and loss of sharp outline of 
the superior mediastinal shadow reflecting 
the severe fibrosis of the mediastinum 
within wliich were discovered many amy- 
loid deposits. 

It is possible to reconstruct from these 
roentgenographic changes, in the light of 
the autopsy findings, the gradually progres- 
sive deposition of fibrous tissue and amyloid 
material in the lungs, hila and mediastinum 
over a period of certainly more than twenty 
months. The fact that bed rest and digitalis 
had no effect on its course served to 
distinguish it from a pulmonary congestion 
and edema from cardiac decompensation. 
A careful history eliminated the possibility 
of a pneumoconiosis. The similarity to a 
pulmonary sarcoidosis was striking. In such 
cases the use of a biopsy, if material is avail- 
able, and the Congo red test should permit 
tiifferentiarion Avhen the possibility of a 
primary' arn}'loidosis is kept in mind, as it 
was nor in this instance, d'he unremittinu 
retrogressive course has been ciiaractcristic 
of all cases of rliis dise.ase. 

CONCI.USfONS 

5, 'I’iu: report of a case of primary 
arnyloidi')sis involving primarily the lungs, 
nuediasrinum, lympli nodes and spleen is 
added to the slowly growing list of such 


2. Roentgenographic characteristics of 
the intrathoracic form of this condition in 
this case are described, with a review of 
roentgen findings previously recorded in 
these and other organs. 

St. Fr.incis Hospital 

530 North Glen Oak Avenue 

Peoria 4, Illinois 
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THE ROENTGEN DEMONSTRATION OF AN ABERRANT 
PANCREATIC NODULE IN THE STOMACH 

REPORT OF THREE CASES 

By COMMANDER J. F. ROACH (MC) USN 

BOSTON, MASSACHUSETTS 

and 

COMMANDER M. H. POPPED (MC) USNR 
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ANOMALOUS formation of thepancreas, 
though by no means common, is far 
from rare. The anomalies may take one or 
more of the following forms: 

I. Separation of the part of the head 
known as the uncinate process, which then 
forms a lesser pancreas. 

1. A growth of the pancreas around the 
duodenum which it may encircle for a short 
part olits course (annular pancreas). 

3. Variations at the termination of the 
main pancreatic duct: {a) partial or {b) non- 
joining with the common bile duct. 

4. Displacement of the main pancreatic 
duct termination by a congenital divertic- 
ulum of the duodenum near the ampulla of 
Vater. 

5. Accessory or aberrant pancreas. It is 
this last anomaly to which this report is 
devoted. 

Acessory glands (accessory or aberrant 
pancreas) appear as rounded, flattened 
tumors varying in size up to 4 cm. They 
may be single or multiple. They may occur 
anywhere in the stomach, small bowel, 
mesenterv, or omentum. Thev have been 
found within duodenal or Meckel’s divertic- 
ula. They may have independent excretorv' 
ducts sometimes opening on papillae}' 
elevations. They seldom contain islands of 
Langerhans, but if present they are usually 
deformed. .Small myomas (adenomyomas) 
may develop around aberrant pancreatic 
nodules. 

.Most pathologists and embryologists are 
of the opinion that these pancreatic nodules' 
may occur anywhere in the stomach, small 
bowel, mesentery, or omentum, 
sponding to the primitive 
pancreas. They develop in 


single or multiple small cell rests. In 1934 
King and MacCallum proposed that adult 
tissue, namely the intestinal epithelium, 
could retain its metaplastic powers so prev- 
alent in the embryonic stage. In this way 
they believed that they could explain the 
presence of aberrant pancreatic tissue. 
They offered several plausible, though not 
conclusive, reasons to substantiate their 
views. This hypothesis, though apparently 
little accepted, does offer interesting specu- 
lation. 

The demonstration of aberrant pan- 
creatic tissue in the gastrointestinal tract 
has been recorded in the literature for a 
great number of years, so that at the 
present time there are over 300 individual 
cases on record. For the most part these 
have been discovered as incidental findings 
at autopsy. 

In 1924 Vigi and Gamberini, after study- 
ing numerous pathological specimens, pre- 
dicted that aberrant pancreatic tissue 
could be demonstrated roentgenologically 
during life and they went further to 
describe what they believed would be the 
characteristic findings, d'hese, however, 
are not pathognomonic. Since then a 
definite abnormality has been noted on 
roentgen examination of the gastrointesti- 
nal tract by Branch and Gross, King and 
MacCallum, Faust and Mudgett, and 
others. In no case v/as the true histo- 
pathological nature of the lesion diagnosed 
prior to operation or autopsy. In most 
instances the roentgen diagnosis was carci- 
noma. 


corre- ^ A careful .search of the American and 
aniage of the k British roentgenological literature discloses 
the form ofjjlthat ven,' little has been written on this 
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Fig. I. Case i. Roentgenograms showing the 1.5 cm. spherical defect. 


interesting subject,* It was therefore be- 
lieved desirable to record the following 
cases, especially so because the illustrations 
depict the anomaly very clearly. 

C.4SE REPORTS 

Case i. The patient was a white male, aged 
thirt)-one, who had no complaints xintil ap- 
proximately ten months ago. At that time he 
began to notice gnawing pain in the epigas- 
trium which usually occurred twenty to thirty 
minutes after meals. Tliis pain was easily re- 
lieved by the ingestion of milk. Recently the 
pain became sufficiendy severe to awaken him 
at night. There was occasional vomiting but no 
hematemesis or melena. There was a concomi- 
tant weight loss of 14 pounds. 

The physical examination was negative ex- 
cept for the abdomen. This was flat and showed 
no masses. The liver, kidneys and spleen were 
•not palpable. There was tenderness in the mid- 
epigastrium with the maximum point 2 to 3 
cm. to the left of the midline. 

A gastrointestinal roentgen examination re- 
vealed a partially obstructing duodenal ulcer. 
As an incidental finding a spherical polypoidal 
mass 1.5 cm. in diameter was noted in the py- 
lonis, just proximal to the p)'loric sphincter on 
the anterior wall. The mass was constant in 
size, its borders were smooth and it rested on 
a flat sessisle base. The general and local con- 
tour and function of the stomach were unaf- 


fected. 

A few days later a second roentgen examina- 
tion was performed. The findings were identical 
vfith those of the first. 

A week later a gastric resection was done re- 
moving the distal 60 per cent of the stomach. 
This included the mass noted in the roentgen 
examinations. 

Pathological Report. Gross description. The 
specimen consisted of a segment of stomach, 
previously opened along the lesser curvature. 
The serosa was smooth, pale and intact. The 
wall was of normal thickness. On the anterior 
wall there was a cylindrical tumor mass measur- 
ing 1.5 cm. in diameter which projected into 
the lumen of the stomach. The overlying mu- 
cosa was intact. Its center was slightly umbili- 
cated. The mass was freely movable and appar- 
ently attached to the mucularis. The gastric 
mucosa elsewhere was normal. Microscopic 
description: the mucosa over the tumor mass 
was thinned but intact and heavily infiltrated 
with lymphocytes. In the mucosa and sub- 
mucosa were small collections of glandular 
structures separated from one another by 
fibrotic bands of variable thickness. These acini 
were small, regrxlar, and lined by pyramidal 
cells. The lumina were oftai indistinct or com- 
pletely lacking. Occasionally associated vdth 
these acini were small ducts lined by a single 
layer of columnar cells. No connection between 
the ducts and acini was discerned. Elsewhere, 
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there were groups of larger, irregular similar 
ducts surrounded by clusters of typical mucous 
glands whose mucin failed to stain by either the 
Maliory-eosin, methylene blue method or Mas- 
son’s trichromc stain. .An occasional goblet cell 
was noted in the lining epithelium of some of the 
ductal structures. Although the glandular foci 
were confined chiefly to the submucosa, some 
were found in the mucosa and in the muscu- 
laris. 'I'he histopathological picture was char- 
acteristic of pancreatic tissue. No islands of 
Langerhans were found. There was no evidence 
of cellular proliferation. Microscopic diagnosis; 
.Aberrant pancreatic rest of stomach. 

Ca<i: If. Patient was a male, aged fifty-five, 
who had a two year history of ejfigastric dis- 


gastric discomfort which was relieved by food. 
There had been a 10 pound weight loss in one 
year. Physical examination was negative. 

Gastrointestinal roentgen examination re- 
vealed a scar-deformed duodenal bulb with no 
direct evidence of a niche and no obstruction. 
On the lesser curvature of the pars media of the 
stomach a sessile mass 1.7 by 1.6 cm. was noted. 
It was freely movable but no mucosa folds w'cre 
demonstrated over it. Peristalsis was normal. 
Roentgenographically the mass appca*-cd be- 
nign, but because of the patient’s age, history 
of weight loss and mucosal disturbance it was 
decided to do an exploratory operation. A re- 
section was done. 

Pathological Report. Gross description: On 
the lesser curvature of the pars media there v/as 
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Fig. 3, Case ii. Roentgenogram showing the 
pancreatic nodule. 


found a 1.5 by 1.5 cm. sessile mass with the 
mucosa over it intact but stretched and 
thinned. Microscopic description; The mass 
consisted of a collection of pancreatic glandular 
tissue extending dow’n into the submucosa. Only 
a few small ducts were seen. No islands of 
Langerhans were seen. Microscopic diagnosis; 
Aberrant pancreatic nodule. 

Case hi. This patient was a male, aged fifty- 
one, who had a one year history of gallbladder 
disease. For the past month he had -had fre- 
quent attacks of gallbladder colic. Physical 
examination was negative except for diffi-ise 
tenderness in the right upper quadrant. 

Roentgen Rumination revealed a i by 1.5 
cm. opaque calculus in the gallbladder. In the 
stomach a soft pliable mass about 1 by 3 cm. 
was noted in the lower portion of the body on 
the anterior wall. The rugal folds were intact 
and thinned, but separated. Peristalsis was 
normal. At operation the surgeon decided to do 
a resection. 

Pathological Report. Gross description: There 
was a 3 by 2.5 cm. size mass on the anterior 
wall of the pars media of the stomach and the 
mucosa over the mass was intact. Microscopic 



^ Fig. 4. Case 111. Roentgenogram showing 
the pancreatic nodule. 


description: Aberrant pancreatic glandular tis- 
sue was found. 
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Fig. 2. Case i. /f, photograph of gross section 
8X. B, photomicrograph 25X. C, photo- 
micrograph 250X. 


there were groups of larger, irregular similar 
ducts surrounded by clusters of typical mucous 
glands whose mucin failed to stain by either the 
Mallory-eosin, methylene blue method or Mas- 
son’s trichrome stain. An occasional goblet cell 
was noted in the lining epithelium of some of the 
ductal structures. .-Mthough the glandular foci 
were confined chiefly to the submucosa, some 
were found in the mucosa and in the muscu- 
laris. The histopathological picture was char- 
acteristic of pancreatic tissue. Ko islands of 
Langerhans were found. There was no evidence 
of cellular proliferation. Microscopic diagnosis: 
Aberrant pancreatic rest of stomach. 

C/\sE 11. Patient was a male, aged fifty-fi%'e, 
who had a. two year history of epigastric dis- 


gastric discomfort which was relieved by food. 
There had been a 20 pound weight loss in one 
year. Physical examination was negative. 

Gastrointestinal roentgen examination re- 
vealed a scar-deformed duodenal bulb with no 
direct evidence of a niche and no obstruction. 
On the lesser curvature of the pars media of the 
stomach a sessile mass 1.7 by 1.6 cm. was noted. 
It was freely movable but no mucosa folds were 
demonstrated over it. Peristalsis was normal. 
Roentgenographically the mass appea’-ed be- 
nign, but because of the patient’s age, history 
of weight loss and mucosal disturbance it was 
decided to do an exploratory operation. A re- 
section v.'as done. 

Pathological Report. Gross description: On 
the lesser curvature of the pars media there w'as 
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Fig. 3. Case ii. Roentgenogram showing the 
pancreatic nodule. 


found a 1.5 by 1.5 cm. sessile mass with the 
mucosa over it intact but stretched and 
thinned. Microscopic description: The mass 
consisted of a collection of pancreatic glandular 
tissue extending down into the submucosa. Only 
a few small ducts were seen. No islands of 
Langerhans were seen. Microscopic diagnosis: 
Aberrant pancreatic nodule. 

Case hi. This patient was a malcj aged fifty- 
one, who had a one year history of gallbladder 
disease. For the past month he had -had fre- 
quent attacks of gallbladder colic. Physical 
examination was negative except for diffuse 
tenderness in the right upper quadrant. 

Roentgen lamination revealed a i by 1.5 
cm. opaque calculus in the gallbladder. In the 
stomach a soft pliable mass about 2 by 3 cm. 
was noted in the lower portion of the body on 
the anterior wall. The rugal folds were intact 
and thinned, but separated. Peristalsis was 
normal. At operation the surgeon decided to do 
a resection. 

Pathological Report. Gross description; There 
was a 3 by 2.5 cm. size mass on the anterior 
wall of the pars media of the stomach and the 
mucosa over the mass was intact, hlicroscopic 



Fig. 4. Case iii. Roentgenogram showing 
the pancreatic nodule. 


description: Aberrant pancreatic glandular tis- 
sue was found. 

M. H. Poppel, M.D. 

1 14 East 54th St. 

New York 22, N. Y. 
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REPORT OF A CASE OF RUPTURED STOMACH IN 
AN INFANT THREE DAYS OLD* 

Bv EUGENE P. PENDERGRASS, M.D., and ROBERT E. BOOTH, M.D. 


PHILADELPHIA, 

A RUPTURED viscus in an infant is a 
condition which is seldom encountered 
and from a review of the literature it is 
evident that rupture of the stomach in 
young infants is quite a rare condition. 
Also, in each case reported, a rupture of the 
stomach has been considered secondary to 
the presence of gastric ulcer. Postmortem 
statistics show that ulcers in children are 
absolutely and relatively of uncommon 
occurrence as compared with the incidence 
in adults. The cases are seldom recognized 
clinically early and usually are diagnosed 
only after perforation of the stomach or 
peritonitis has developed. 

Theile in 1919 made a comprehensive 
review of the subject of ulcers of the 
stomach of children. He found reports of 
248 cases of ulcers in childhood with very 
few in the neonatal period. He discovered 
185 cases of ulcer of the duodenum in 
children were in boys and 98 were in girls. 
.Sixty-one of the ulcers in his series were not 
located definitely or differentiated as to in 
which sex. Bowes was of the opinion that 
gastric ulcer in infancy predominated in the 
female. 

Perforation of the stomach occurred in 
only 5 of Tlieile’s cases of ulceration of the 
stomach and the age of onset of symptoms 
varied between Dvelve hours and eleven 
days in those cases in the neonatal period. 
The ulcers were described in some cases as 
having round and sharp cut edges and in 
othens as having torn edges. They were 
single in all of the cases reported except 
two. In those cases in which histopatho- 
logical examinations v/cre made of the 
stomach at the site of perforation, the 
changes described were those of necrosis 
and hemorrhage into the tissue near the 
point of rupture. A cellular reaction similar 
to that found in peptic ulcer was not found 
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nor were the evidences of embolism or 
thrombosis found. 

Hibbard reported an interesting case in a 
three months old female infant with a 
diphtheritic membrane in the throat. The 
infant had a perforating gastric ulcer with 
hemorrhage. Histopathologically the ulcer 
appeared to be an acute process due to 
disturbance of circulation of the stomach 
produced by hyaline thrombi with resultant 
necrotic mucous membrane which was 
digested away by gastric juice. There was 
no granulation tissue or chronic inflamma- 
tion, and he believed that the ulcer may 
have started as a diphtheritic lesion of the 
gastric mucous membrane. 

The etiology of such ulcers is quite ob- 
scure. Adler believed that it was difficult to 
explain the occurrence of ulcers in the first 
few days of life on any other basis than that 
during parturition a hemorrhage into the 
mucosa occurred with subsequent auto- 
digestion. An infectious origin in children 
seems quite possible, however. One author 
regarded the mechanism of their formation 
as a local disturbance in circulation which, 
from the action of the gastric juice, led to 
necrosis and ulceration. He mentioned as 
causes of this congestion, embolism, throm- 
bosis, vascular di.sease, direct injury to the 
mucous membrane and nervous influences. 
Also, focal lesions of the hypothalamus and 
congenital defects in the structure of the 
stomach have been implicated. 

Theile believed that in the adult one sees 
a primar>’’ type of ulcer, whereas in the 
child a secondary type of ulcer is found. 
The causes of the latter, Theile lists as 
melena neonatorum, marasmus (usually 
causing duodenal ulceration), infectious 
ulcers such as are seen in conjunction with 
syphilis or tuberculosis, burns, nephritis 
and uremia, congestive and catarrhal 
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processes in the mucous membrane (fol- 
licular gastritis), or direct trauma. Of 
Theile’s 148 cases, 64 were due to melena 
neonatorum, 60 to marasmus, 31 to burns, 
21 to tuberculosis, 26 to other infections, 
and 2 to uremia. 

Fenwick recognized five A’arieries of 
gastric ulcer: (i) hemorrhagic erosions as a 
result of congestion of vessels of the mucosa 
due to cardiac vahmlar disease, dilated 
heart, pulmonary disease, rarely cirrhosis 
of the liver, scurvy, and blood dyscrasias; 
(2) follicular gastritis, due to inflammation 
of solitary lymph glands with subsequent 
necrosis and ulceration; (3) tuberculous 
ulcers; (4) malignant ulcers; (5) true peptic 
ulcer, either acute or chronic and varying 
grossly from the adult type in not always 
being round and punched out. 

Direct trauma to the mucous membrane 
of the stomach may be considered as a 
possible cause in some cases because a tube 
might be used for gavage or lavage. Tlie use 
of a tube was noted in some reported cases 
before any abdominal distention appeared. 
However, it seems highly improbable that 
a normal mucous membrane could be 
damaged by a soft rubber catheter- Simi- 
larly, in anotlier case, a tube was introduced 
into the stomach and the trauma in this 
case was thought ;;o/ to have caused rup- 
ture of the stomach because signs of 
peritonitis developed before the tube was 
introduced. 

CASE REPORT 

A case of perforation of the stomach in an 
infant was observed in the Hospital of the Uni- 
versity of Pennsylvania in -August, 1941. The 
condition occurred in a three day old female 
infant seen in the hospital nursery following a 
precipitous delivery. The mother, a colored 
female, aged twenty-three, was a multipara 
with two pre\*ious normal full term deliveries, 
the last child hawng been delivered two years 
prcNdously. Both of the children were liHng 
and well. 

The mother’s prenatal course w.as normal ex- 
cept for some pretibial edema in the latter 
months of her pregnancy. Her blood Wasser- 
mann reaction was necative as w.as a smear for 


gonococci. The present pregnancy was at term, 
presenting left occiput transverse; and the fol- 
lowing delivery was normal in all respects on 
August 21, 1941. 

However, the infant was cyanotic at birth 
and receked intratracheal oxygen for approxi- 
mately five minutes. The child had attained 
forty-one weeks of maturity, there were no 
apparent malformations, and only a slight 
moulding of the head- The weight of the baby 
was 3,300 grams and the length 51 centimeters. 
The infant nursed quite well going to the 
breasts on -August 22, 1941, and seemed to be 
perfectly normal postnatahy. On the morning 
of the third day following delivery, however, 
the child was found to have a moderate abdomi- 
nal distention and its temperature rose to 100° 
F. Peristalsis was present and active and 
meconium was passed by rectum. Nevertheless, 
the distention increased during the day and it 
appeared to embarrass respiration. 

Roentgenoscopic and roentgenographic ex- 
aminations in the horizontal and erect postures 
at that time revealed what was thought to be a 
perforated viscus since there was subdiaphrag- 
matic air with a fluid level in the abdomen (Fig. 

1 and 2). It should be recorded that in the hori- 
zontal posture the tnie nature of the abdominal 
distention could not be ascertained. 

-An emergency laparotomy was performed 
with a preoperative diagnosis of perforated 
viscus. A right rectus incision was made and a 
large amount of gas and bloody fluid were 
e\*acuated from the peritoneal cavity. There 
was no clue as to the location of the perforation 
of the hollow viscus so the intestinal tract, 
which came into view immediately, was exam- 
ined first. There was no evidence of perforation 
of the small intestine but it was possible to find 
material coming down from the upper abdomen, 
an opening was found in the anterior surface of 
the stomach near the lesser curvature- This 
opening was about i cm. in length. There was 
very little induration about it and there ap- 
peared to be no obvious explanation for its 
presence. The gastric contents were aspirated 
from this neighborhood and the opening in the 
stomach was closed with two rows of continu- 
ous catgut suuires of No. 5 chromic catgut. 
The peritoneal ca\nty appeared then to be as 
clear in this area as in any other area, and it was 
decided not to drain. The small intestine was 
replaced in the peritoneal ca\'ity and the 
wound was closed with steel wire in one layer. 
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Fig. 1. Pneumoperitoneum with fluid level due to 
a ruptured viscus. 


The patient returned to the ward in fair con- 
dition. 

The postoperative course of the infant was 
gradually retrogressive. The child took no 
nourishment by mouth and its weight decreased 
to 3,100 grams. Tw'o days later the infant died. 

At autopsy, the most significant findings 
were in the gastrointestinal tract. The intestines 
were adherent to each other, to the peritoneal 
surfaces and to other organs. They were covered 
with a fresh brownish exudate, most marked in 
the right upper quadrant. 7 'he small bowel was 
markedly distended with gas. 

The stomach showed an intact suture line on 
the lesser curvature. On the greater curvature, 
plastered against the spleen, w'as a defect in the 
gastric wall about 0.5 by 0.5 cm. There was a 
small amount of submucosal hemorrhage about 
the perforation so that it appeared to have had 
an antemortem ocairrcnce. The remainder of 
the gastrointestinal tract was normal except for 
two raised white areas on the serosal surface of 
the first portion of the ileum. 

.Microscopic section of the stomach through 
the area of the operative incision showed the 
wall to !)c pulled together by sutures, but there 



Fig. 2. Same patient as Figure 1. The examination 
was done in the horizontal posture. One does not 
obtain any idea of the real cause of the distention. 
The illustrations (Fig. 1 and 2) indicate the impor- 
tance of the use of the horizontal beam in record- 
ing roentgen manifestations in distention of the 
abdomen. 

was no real union of the edges, which were 
covered with necrotic exudate containing bac- 
terial colonies. The submucosa was edematous 
and congested, but no intrinsic disease was ap- 
parent. The serosa was covered with a fibro- 
purulent exudate. The section from the edge 
of the posterior perforation showed no further 
lesion. 

Therefore, in summary, this infant had 
two perforations of the stomach soon after 
birth and died as a result of a fibropurulent 
peritonitis on the fifth postnatal day. One 
perforation was repaired surgically but 
another on the posterior well of the stomach 
was not found until autop.sy. The appear- 
ance at autopsy suggested that this latter 
perforation was present at the time of 
operation and was overlooked due to its 
positon and the fact that when one per- 
foration Vr'as found and closed, an m- 
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adequate search was made for another 
perforation. No definite etiological factor 
was demonstrated, and there seemed to be 
no intrinsic disease of the stomach. Perhaps 
a possibility is that ruptures were caused by 
the pressure of the oxygen used intra- 
tracheally at the time of delivery. Never- 
theless, even if the soft rubber catheter 
which was used for the intratracheal in- 
troduction of oxygen (and which seemed 
actually to have been in the trachea be- 
cause of the response of the baby) had 
passed into the stomach, it seems some- 
what improbable that the normal mucosa 
would be perforated in t^vo places. In the 
light of tlie well known occurrence of so- 
called spontaneous rupture of the intestine 
in the newborn infant, which is probably 
due to obstruction and trauma during birth 
a similar mechanism perhaps should be 
considered here. No such case has been re- 
ported, however. 

Nevertheless, the significant fact remains 
that the diagnosis of a ruptured viscus 
should not be overlooked in an infant 
merel)’' because of die patient’s age. Like- 
wise, in making a roentgen examination of 
an infant, one should not rely entirely on an 
examination in the horizontal posture if a 
vertical beam of roentgen rays is being 
employed. In diis instance, such an exami- 
nation, which is conventional, would not 
have revealed the true nature of die condi- 
tion (Fig. 2). It is recommended, therefore, 
that at least one exposure be made in the 
erect posture (Fig. i). 

University Hospital 
3400 Spruce St. 

Philadelphia 4, Pa. 
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ROENTGEN DIAGNOSIS OF RETROPERITONEAL 

LIPOMA=^ 


By FRANK WINDHOLZ, M.D. 

SAN FRANCISCO. CALIFORNIA 


L IFCIS^ATCUS tumors are characteristic 
though not frequent growths of the 
retroperitoneal space. They may occur in 
early childhood but usually appear in the 
fifth to sixth decade and are more frequent 
in women than in men. They may originate 
on either side of the vertebral column, but 
more often above the level of the kidney. 
They grow very slowly and sometimes reach 
a huge size (63 pounds, Boyd), the yellow, 
soft, fluctuant mass of fat thus filling the 
abdominal cavity from pelvis to diaphragm. 
Smaller ones tend to be spherical, some- 
times lobulated. Often there are fibrous 
septa. The surface of the tumor is covered 
by the peritoneum of the posterior abdomi- 
nal wall. Usually there are no peritoneal 
adhesions. 

Microscopic examination reveals the 
characteristic large cells of neoplastic fat 
tissue. Myxomatous and fibrous areas are 
not infrequent, and about one-third of re- 
corded cases display sarcomatous struc- 
tures. Pemberton and Whitlock obsen^ed 
recurrent growth in approximately one- 
fourth of operated cases. The presence of 
myomatous and cartilaginous areas and the 
tendency toward recurrence, whether the 
microscopical structure is benign or malig- 
nant, influenced some investigators to place 
these turnons closer to teratomas than to 
lipomas. 

Clinical symptoms arc indefinite. 'Phe 
slow growth of the tumor and the adapta- 
bility of the soft, fatty tissue to the contour 
of surrounding structures provoke no 
symptoms in the early stages. If the tumor 
achieves vast proportions, it.s weight may 
cause abdominal distress, a sense of fullness, 
and occasionally constipation and back- 
acfic. .A large abdominal mass, of course, is 
constantly palpable, d'hcre arc no labora- 


tory tests to suggest the presence or 
absence of lipoma. 

According to available information, ac- 
curate roentgenological diagnosis of retro- 
peritoneal lipoma is unreported. These 
neoplasms have often been mistaken for 
kidney tumors or, if soft enough to fluc- 
tuate, for ovarian cysts. It seems to me, 
however, that several peculiarities should 
make the diagnosis possible. The following 
characteristics are specific to the extent 
that they may be regarded as basic con- 
siderations for diagnostic studies: 

1. Displacement of the kidney without 
gross impairment of its shape and function. 

2. Displacement of the abdominal vis- 
cera, but no evidence of organic lesions of 
the intestinal wall. 

3. Expansive, not infiltrative, tumor 
growth. 

4. Palpable, soft, sometimes fluctuating 
tumor. As a rule, no local tenderness. 

5. Negative digital pelvic findings. 

6. In contrast to the size of the tumor, 
mostly no signs of malignancy. 

7. In contrast to the marked displace- 
ment of parts of the intestinal tract, no 
evidence of soft tissue shadow of the huge 
tumor, which could explain .such displace- 
ment. 

8. Occasional increased radiolucency of 
areas previously occupied by intestinal 
loops. 

Due to the low atomic number of the 
constituents of fat, its absorption co- 
efficient is lower than that of the surround- 
ing structures. If v/e consider this value of 
water as i .00, the corresponding value of fat 
is experimentally estimated to be approxi- 
mately 0.486. The larger the tumor, the 
greater the contrast. Areas occupied by the 
rumor may even appear translucent. Dis- 
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placement of intestinal loops accentuates 
the effect. Even in cases where the tumor 
contains fibrous, myxoniatous, or myom- 
atous tissue in addition to fat and there is 
no real radiolucent area, one still remarks 
the absence of such a soft tissue shadow as 
would be expected from the large palpable 
tumor, were it a cyst/ hypernephroma, 
gravid iitenis, or the like. 

Laurell expressed the belief that fat- 
containing tumors of the abdominal cavity 
might be demonstrated. In one of his cases 
(a large retroperitoneal liposarcoma), how- 
ever, the roentgen shadow of the tumor, 
instead of being less dense, was denser than 
the shadow of the adjacent structures, in- 
dicating that the fat content of this partic- 
ular tumor was exceptionally low. (See also 
cases of Regan, Sanes and MacCallum.) 
Approximately, 46 per cent of retroperi- 
toneal lipomas are formed by pure fat 
tissue. Fifty-four per cent are myxolipomas 
and fibrolipomas. Thus, about one-half the 
total number possess the pliysical charac- 
teristics necessary to • produce specific 
roentgen signs. 

However, the only roentgenologic descrip- 
tions I have found of fat-containing 
tumors concerned dermoids. Such a case is 
illustrated in Figure i . 

C.ASE REPORTS 

Case i (AS8453). A housewife, aged fifty, was 
admitted on April 5, 1939, complaining of being 
“chronically nervous.” She had suffered from 
epigastric distress for the past fifteen years, loss 
of weight, and constipation. Physical examina- 
tion revealed abdominal fiNTJeresthesia witli 
tenderness at tlte epigastrium. 

At that time, roentgenograms of the gall- 
bladder and upper gastrointestinal tract showed 
no ewdence of retroperitoneal growth. 

A new admission three years later (1942) dis- 
closed a history of abdominal enlargement for 
one year, as well as additional loss of weight. 
Physical examination revealed a soft, slightly 
tender abdomen. .A large, irregular, movable 
mass was palpated in the right mid-abdomen, 
extending from liver to pelvis. The outlines of 
the tumor were blunt and soft. Roentgeno- 
grams taken at that time are seen in Figures 2 
and 3. 



Fig. I (2383 — 1945). R. R., female, aged twenty-six, 
with large, round, palpable tumor in lower mid- 
abdomen. Roentgenograms reveal semicircular 
shadow of fibrous capsule of t\imor. Tumor does 
not cast a shadow, but is somewhat translucent. 
.Arrows indicate fibrous capsule and teeth. Roent- 
gen diagnosis of dermoid cyst was proved at op- 
eration. Removed cyst contained large amount 
of fatty material, hair, teeth, bone, and cartilage. 

On June 16, 1942, Dr. L. R. Chandler re- 
moved a large retroperitoneal fatty tumor ex- 
tending front the under surface of the liver to 
the pelvis. 

Pathological Report (Dr. D. A. Wood). The 
gross specimen consisted of a lipomatous tumor, 
ovoid and lobulated, measuring 30 by 25 by 8 
cm. and two smaller similar yellow ovoids 
weighing 160 and 8 gm. Their surfaces were 
covered by a thin, transparent, smooth mem- 
brane. Total weight of the specimens was 2,800 
gm. 

Histopathological Esainhiation. Part of the 
tumor consisted of adult, adipose connective 
tissue cells witli only occasional intervening 
capillaries. In some areas, small, fetal fatty cells 
with foamy to granular cytoplasm were present. 
Diagnosis. Retroperitoneal lipoma. 

Patient made a rapid recovery and had no 
complaints until her third admission on Feb- 
ruary 24, 1944. At this time, a soft, cystic, 
palpable mass 6 inches in diameter was again 
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Fig. 1. Case i. Excretory urogram (1942). Right kid- 
ney displaced downward to iliac crest and rotated 
to right. Dye excretion normal on both sides. Note 
large translucent area between liver, lumbar spine 
displaced kidney. 



Fig. 3. Case i. Excretory urogram (194a), Trans- 
luccncy involves upper portion of right psoas 
shadow and transverse processes of the second and 
third lumbar vertebrae. Large translucent area 
corresponds to palpable mass in right abdomen. 

felt above and about the area of the right 
kidney. It extended from the costal margin to 


the umbilicus and to mid-abdomen. There had 
been right flank pain for five months and 
nocturia for the past two years. The diaphragm 
was elevated on the right. The abdomen was 
rounded and tender along the right side. The 
red blood cell count was 4,140,000; hemoglobin 
76 per cent (Sahli). Figure 4 shows the roentgen 
findings. 



Fig. 4. Case i. Excretory urogram (1944). Right kid- 
ney displaced downward somev/hat more than on 
first examination. No other changes. Large, trans- 
lucent area above kidney remains unaltered. Note 
caudad displacement of gas-distended hepatic flex- 
ure, similar to that seen previously. 


Exploration revealed most of the recurrent 
growth located retroperitoneaily near the mid- 
line and in the transverse mesocolon and 
gastrocolic omentum, and between the hepatic 
flexure and the pancreas. There were at least 
twelve tumors varying from i cm. to 6 cm. in 
diameter. It was deemed impossible to remove 
ail of them; however, one large tumor mass was 
extirpated by incising the peritoneum at the 
base of the transr'crse mesocolon. 

Pathological Report (Dr. D. H. Carnes). The 
gross specimen consisted of a flattened, ovoid, 
fatty mass 8 cm. in greatest diameter, weighing 
120 gm. The mass floated in formalin and ap- 
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Fig. 5 and 6. Case ii. Note remarkable translucency of almost entire left and of middle right abdominal 
fields. Right kidney displaced craniad, left caudad. It is rotated outward (arrows. Fig. 5). Function good 
in both kidneys. Upper calj-x of left kidney somewhat elongated. Entire intestinal canal displaced toward 
right. Stomach and duodenum in right upper abdominal quadrant (arrows, Fig. 6). Colon pushed toward 
right. Gallbladder, containing numerous stones, pushed upward (arrow. Fig. 5). 


peared to be composed of uniformly lobulated 
fat tissue. 

Histopaihological Examujatioii. The tissue 
was composed of large, fiilly developed fat cells 
forming ordinary looking adipose tissue. 

Diagnosis. Lipoma. 

Case n (No. 31507/41). A white woman, 
aged forty-two, complained of distention and a 
sensation of abdominal fullness and hea^nness 
of eight to ten months’ duration. Intensity of 
sjnnptoms and size of the abdomen have in- 
creased during tlie past months. Prewous 
health was excellent. There was no weight loss. 

Physical examination showed a well de- 
veloped, well nourished woman in apparently 
robust health. In the recumbent position, the 
abdomen vms moderately distended above the 
level of the thorax and slightly asymmetrical, 
the left side being fuller than the right. Abdomi- 
nal resistance was increased, and a soft mass 
with indefinite outlines was palpated to tlie left 
of the navel. No tenderness was elicited, but the 
patient complained of some vague distress on 


deep palpation. Peristaltic sounds were absent 
except in the right upper abdominal quadrant. 
Pelvic examination was negative. Roentgen 
findings were summarized as follows; 

Large, abdominal tumor displacing the 
gastrointestinal tract toward the right side of 
the abdomen and the left kidney downward and 
outward. Remarkable translucency of the areas 
occupied by the tumor indicates lipomatous 
structure. Displacement of the left kidney 
points to retroperitoneal origin. Lack of organic 
involvement of the wall of the gastrointestinal 
tract is significant of the expansive and non- 
infiltrative character of the growth (Fig. 5 - and 

Roentgen Diagnosis. Large retroperitoneal 
lipoma. Cholelithiasis. 

Five days after roentgen examination, the 
tumor and gallbladder were successfully re- 
moved. Laparotomy revealed a very unusual 
condition. The entire abdomen was filled by an 
enormous, yellowish-orange, smooth, spherical 
mass ha\’ing the appearance of fat tissue. The 
outer surface was smooth and no adhesions were 
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Fig. 7. Case 11. Gross specimen consisting of spheri- 
cal, soft, yellowish-orange tumor measuring 0.0 to 
28 by 16 to 18 cm. and weighing 12.5 kg. External 
surface smooth and shiny, consistency soft, similar 
to that of fat. Cut sections showed uniform, yel- 
lowish fat lobules with few fibrous septa and blood 
vessels. 

present except around the left kidney. The 
tumor was connected with the left retroperi- 
toneal space, involving the area from the spleen 
downward to the region of the iliac crest. Opera- 



tive removal presented no great technical 
difficulties and the patient recovered unevent- 
fully. Figure 7 is a photograph of the tumor. 

Microscopically, the tumor consisted of 
uniform, large fat cells with a small amount of 
connective tissue and few blood vessels of 
various sizes between the lobuli. No structures 
of malignant growth were evident. 

Pathological Diagnosis. Large retroperitoneal 
lipoma, benign. 

Case hi (San Francisco Hospital, 6-14-45, 
No. 98833). Roentgenograms of this case were 
submitted to me for consultation. Clinical data 
of this patient, male, aged fifty-one, were not 
available. Roentgen examination revealed a 
marked upward displacement of the stomach 
and first portion of the duodenum. The second 
and third portions of the duodenum were com- 
pressed and horseshoe-shaped. The small in- 
testinal loops were displaced toward the left 
(Fig. 8). The entire colon, including rectum and 
sigmoid, was pushed toward the right (Fig. 9)- 
No signs of circumscribed infiltrative lesions 
were evident in the gastrointestinal tract. The 
left kidney was displaced upward, and the 
middle portion of the right ureter was deviated 
toward the right and anteriorly. The urinary 
bladder was compressed on the right side. 
Function was good in both kidneys. Both psoas 



Fig. 8. Case in. 


Fig. 9. Case nr. 
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and kidney shadows were distinctly visualized 
(Fig. lo). 

Displacement of the kidney, ureter, and 
duodenum indicated the retroperitoneal origin 
of the tumor. Displacement of the stomach and 
colon, and compression of the urinary bladder 
demonstrated the extraordinary dimensions of 
the tumor which ocaipied the retroperitoneal 
space bilaterally from the diaphragm to the 
floor of tite pelvis. Despite the enormous 
dimensions of the tumor, no soft tissue shadow 
was present, indicating considerable fat content 
of the tumor. The fact that radiolucency was 
not marked despite the size of the growth sug- 
gested that the tumor might contain some 
collagenous tissue in addition to fat. 

Roentgen Diagnosis. Large retroperitoneal 
lipoma tons tumor. 

At operation, a tremendous retroperitoneal 
fibro-myo-liposarcoma was removed. 

Microscopical examination of the specimen 
revealed that most of the tumor consisted of 
pure fat tissue. The fat cells were large, as in 
lipoma (Fig. ii). The intercellular septa were 
very delicate, but blood vessels appeared more 
numerous than usual. In other parts of the 
tumor, fibrous and m^Tcomatous structures were 
present containing cells with huge, dark, irregu- 
larly outlined nuclei (Fig. 12). The protoplasm 
of these cells was translucent, revealing faint 
eosinophilic precipitates and large vacuoli, the 
contents of which were not apparent on micro- 
scopical examination. These probably consisted 
of fat. In these parts of the tumor, the intercel- 
lular spaces were filled with faintly eosinophilic 



Fig. 11. Case 111. Photomjcrogr.aph (X300) of 
lipomatous area of tumor. Hematoxylin-eosin. 



Fig. 10. Case m. 


myxomatous material and delicate small bun- 
dles of connective fibers. Structures resembling 
smooth muscle were also observed. 

Pathological Diagnosis (Dr. J. L. Carr). Large 
re troperi toneal fi bro-m yo-iiposarcoma. 


SUMMARY AND CONCLUSIONS 

Roentgen signs of tiiree verified cases ol 
large retroperitoneal lipomatous tumors are 



Fig. 12. Case in. Photomicrograph (X300) of sar- 
comatous area of tumor. Hematoxylin-eosin. 
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described. In two, accurate preoperative 
diagnoses were made. 

The roentgen appearance was charac- 
terized in all cases by radiolucency of the 
areas involved and by displacement of 
retroperitoneal and intra-abdominal struc- 
tures. Maximum radiolucency in two cases 
was localized craniad and in one caudad to 
the displaced but functioning kidney. No 
signs of circumscribed organic lesions of the 
gastrointestinal tract were present. In the 
third case, a fibro-myo-liposarcoma, trans- 
lucency was less marked. A soft tissue shad- 
ow of the tumor was absent despite its 
huge dimensions, reaching from the dia- 
phragm to the floor of the pelvis and dis- 
placing the entire gastrointestinal tract. 

Approximately 50 per cent of retro- 
peritoneal lipomas are composed of pure 
fat tissue. Roentgenographic demonstra- 
tion of them is due to the greater radio- 
lucency of fat and displacement of retro- 
peritoneal and intra-abdominal structures. 
The translucency above or about the dis- 
placed kidney is most easily recognized 
after the tumor has reached considerable 
size. At this period of development, the 
effects of shadow abstraction of the fat 
(and of displaced and therefore absent 
intestinal loops) are greater than the effects 


of shadow summations in the remainder of 
the abdomen. 

The remaining 50 per cent of retroperi- 
toneal lipomas contain var>dng amounts 
of myxomatous and fibrous tissue, by 
reason of which no marked radiolucency is 
present in areas occupied by such tumors. 
However, if they attain large size, displac- 
ing surrounding abdominal structures, and 
do not cast adequate soft tissue shadows, 
it is reasonable to believe they are of lipom- 
atous origin. 

2351 Clay Street 

San Francisco, California 
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ANKYLOSING SPONDYLITIS 

REPORT OF OCCURRENCE IN TWO BROTHERS^*-' 
By ROBERT M. STECHER, M.D., ajid HARRY HAUSER, M.D. 

CLEVELAND, OHIO 


I ''HE cause of ankylosing spondylitis is 
not known. Heredit}' has not been one 
of the factors seriously considered either 
for tliis disease or rheumatoid arthritis. It 
seems desirable, therefore, to record the 
occurrence of ankylosing spondylitis in two' 
brothers and to review briefly the literature 
on the subject. 

Ankylosing spondyh'tis is a particular 
form of rheumatoid arthritis. The age of 
onset and the debilitating effects upon the 
general health are tlie same for both dis- 
eases. The pathological changes in tlie 
sacroiliac joints and tlie apophyseal joints 
of the spine as described by Giintz® are 
identical with those which are seen in 
rheumatoid arthritis. They consist of 
proliferation of connective tissue over the 
joint cartilage and in the subchondral 
spaces leading first to obliteration of the 
joint space and tlien gradually to complete 
absorption of the joint cartilage. There is 
first fibrous union -between the tivo moving 
elements of the joint ivhich eventually leads 
to complete bony ankylosis and such re- 
arrangement of bone trabeculae tliat not 
the slightest evidence of tlie former pres- 
ence of a joint remains. The fundamental 
lesion is the ankylosis but tliis process is 
accompanied and followed by calcification 
of the intervertebral and intraspinous 
ligaments until the spine is transformed 
into a solid immovable bony column. 
When tlie dorsal spine is involved, the ribs 
become ankylosed to the vertebral bodies 
with resulting fixation of the bony thorax. 

The sex incidence is at marked variance 
from that of rheumatoid arthritis. Anky- 
losing spondylitis is predominantly a dis- 
ease of men, less than 10 per cent of tlie 
cases being found in women. The onset 
occurs most frequently in young adult- 


hood. Ehrlich," in a survey of 753 cases, 
noted age of onset from sixteen to fifty but 
the median age was tliirty-one. The disease 
begins as backache, lumbago or sciatica. 
The onset may follow an injury or a sprain, 
and the symptoms are intermittent at first 
but soon they become constant. Soreness 
and stiffness of tlie back continue and 
progress until the back becomes completely 
and permanently stiff in one to several 
years. During the active phase of the dis- 
ease the patient suffers constitutional ill 
health with loss of weight, fatigability, ir- 
ritability and general loss of efficiency. 
Finally a quiescent stage is reached when 
the general health returns to normal and 
the patient becomes as well as he was before 
his illness except for the mechanical disad- 
vantages of a completely stiff* back. 

Physical examination shows evidence of 
loss of weight, stiffness of the spine, flatten- 
ing of the normal lumbar lordosis, loss of 
chest expansion, mild kyphosis and a 
characteristic waddling gait. Not infre- 
quently there is an associated artliritis of 
the hips with limitation of motion or even 
complete fixation of these joints. During 
die active phase of the disease there is 
anemia and a rapid sedimentation rate. 

Early in the disease, roentgenological 
changes are slight and are limited to 
osteitis of die sacroiliac joints but these 
finally become complete!)^ fused. Oppen- 
heinier" believes the earliest changes are 
manifest in the apophyseal joints. With 
special technique employing oblique pro- 
jections, haziness, narrowing, and finally 
complete fusion can be observed. Late in 
die disease, after permanent stiffness of the 
spine is apparent, calcification occurs in die 
anterior, lateral and posterior ligaments of 
the vertebrae as well as the interspinous 


* From the Departments of Medicine and Radiologj’ of Western Reser\’e University Medical School at City Hospital, Clet eland, 
Ohio. 
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Fig. 1. Photographs of two brothers with ankylosing 
spondylitis demonstrating posture with moderate 
dorsal kyphosis, forward inclination of the cervical 
spine and hyperextension of the head. Case i on the 
left, Case 11 on the right. 

ligaments producing the typical bamboo 
spine. The inten'ertebral discs maintain 
their normal size and shape throughout the 
disease. 

CASE HISTORIES 

The family history of our patients is as fol- 
lows: die father died at the age of fifty-five of 
. pneumonia, and the mother died at eighty of 
old age. Of the 8 children, 3 died in infancy and 
the oldest hrodier died at fift)’-five of unknown 
cause. Two sisters, aged fifty-four and forty- 
four arc living and v.'eli. 'fherc was no history of 
arthritis, rheumatism or backache in the family 
except as describeti below. 

'J'hc father was very deaf, and the motlicr had 
normal hearing. The oldest brother, both 


patients and the two sisters, all of the children 
now surviving, are hard of hearing. Paul wears 
a hearing aid. 

The brothers, subject of this report, were 
forced to quit school and go to work at an early 
age and have done hard work all their lives. 
They are intelligent, alert and cooperative. 

Case i. Paul is now forty-nine years of age. 
His arthritis began without known predisposing 
events at the age of twenty-three years as pain 
and soreness of the right hip. After a period of 
several months the difficulty spread to the left 
hip. Pain was sufficient to produce limping, but 
it did not keep him from work. After two years, 
the pain spread to the lower back. He gradually 
became stooped with pain and suffered from 
cramps in his ribs. A full back cast was applied 
for six weeks. Three months after the first cast 
was removed, a second one was applied for 
another period of six weeks. The constant 
stabbing pain in the lower back which he had 
had for several years disappeared after treat- 
ment with casts. In 1925, about seven years 
after onset, the back was straightened by 
manipulation under ether anesthesia and an- 
other cast applied. He suffered severe pain in 
the back after this procedure for three days but 
it subsided subsequently. This cast, worn for 
four weeks, produced great improvement in his 
posture, an improvement he has maintained 
since that time. There has been no pain what- 
ever for the last ten years and his health has 
been good. 

Before onset of his illness this man weighed 
175 pounds and was 6 feet 2 inches tall. He now 
weighs 155 pounds. 

The most interesting features of the physical 
examination are shown in the photograph 
(Fig. 1). The posture is characteristic of the 
disease with moderate kyphosis of the dorsal 
spine, forward inclination of the cerv'ical spine 
and hyperextension of the head. The spine is 
completely stiff throughout its entire length and 
consequently its shape is not changed at all 
when the patient stoops. He is able to l)end over 
by hip motion alone. The lumbar spine is 
flattened obliterating the normal lordosis. Chest 
expansion is nil. The range of head motion is 
not restricted. The gait is awkward, a sort of 
waddle, characteristic of this disease. All other 
joints are normal. 

Roentgen Findings. Anteroposterior and lat- 
eral projections of the lumbosacral spine and 
pelvis and lateral projections of the cervical 
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and thoracic vertebrae showed a diffuse 
“washed-out” appearance of tlie A'ertebral 
bodies, the result of severe generalized bone 
atrophy. The anterior, posterior and lateral 
spinal ligaments were calcified, forming a 
definite bridging between the bodies of the 
cervical and lumbar vertebrae producing the so- 
called “bamboo spine.” A moderate degree of 
cupping of tlie tipper and lower end-plates of 
the vertebral bodies were present indicating 
expansion of tlie cartilaginous discs, the result 
of softening of the vertebral bodies due to 
demineralization. These changes were less pro- 
nounced in the thoracic region where a mod- 
erate degree of ki-phosis existed. The majority 
of the small apophyseal joints were obliterated 
by healing changes in tlie form of bony anky- 
losis. Both sacroiliac joints showed a combina- 
tion of sclerotic and atrophic changes with 
complete disappearance of any evidence of 
these joints ever having been present. An addi- 
tional feature, not observed regularly in 
ankylosing spondylitis, was the presence of 
amorphous-like calcifications in several of the 
disc cartilages in tlie thoracic and lumbar 
regions. The hip joints were of normal appear- 
ance (Fig. 3.'/, \A and 5). 

Paul has always been able to work except for 
the periods of hospitalization as previously 
described. He is now employed as a machinist. 

Case ii. Reuben is now forty-seven years of 
age. Arthritis began gradually at the age of 
twenty-nine years as pain in one hip spreading 
gradually to the other hip and involving the 
lower back about tliree years after onset. Nine 
years after onset, the patient was hospitalized 
and kept in bed in hj'perextensioii for three 
months. This resulted in marked improvement 
in his posture. He wore a cast for nine months 
after discharge from tlie hospital and later a 
back brace. Before he became ill he weighed 200 
pounds and was 6 feet a inches tall. Reuben was 
unemploj'ed for several years only because of 
the depression, not because he was. too sick to 
work. He is now quite well and works regularly 
as an elevator maintenance man. 

Physical examination is about the same as 
that described for Paul except that the kyphosis 
is not so marked. The lack of mobility, tlie 
absence of chest expansion, and normal func- 
tion of peripheral joints are the same in both 
cases (Fig. i and 2). He now weighs 155 pounds. 

Roentgen Findings. Anteroposterior and lat- 



Fig. 2. Photograph of Case 11 showing immobility of 
the lumbar and dorsal spine. Fle.xion occurs at the 
hips and in the cervical spine. 

eral projections of the lumbar spine and pelvis 
presented changes in the sacroiliac joints 
similar to those found in Case i. The calcifica- 
tion in die spinal ligaments was less marked and 
the apophyseal joints were only moderately in- 
volved (Fig. 3R and 4R). In the thoracic seg- 
ment there was even less marked involvement 
of the apophyseal joints and ligamentous 
structures. The cervical spine was free of disease 
except for large osteophytes on the lower mar- 
gin of the body of the fifth and upper margin of 
the body of the sixth vertebrae. Comparison 
of roentgenograms of the lumbar spine and 
pelvis made at a ten year interval disclosed 
only an increase in the amount and density of 
the calcification in the spinal ligaments and 
apophyseal joints. 

LITERATURE 

Weil and Allolio® described ankylosing 
spondylitis in brothers, two cases quite 
similar to the ones described above. In 
Peter, tlie older brother, the disease began 
as mild backache at the age of twenty-two; 
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Fig, 3. A, Case i. Calcification and ossification of lumbar spinal ligaments, ankylosis of the apophyseal 
joints and obliterations of the sacroiliac joints. 5 , Case ii. Lumbar spine and pelvis showing calcification 
of the apophyseal joints and spinal ligaments. The sacroiliac joints are completely ankylosed. 


it became so severe in two years that the his back. His gait became slow and stagger- 
patient was practically bedridden. The ing, and he developed a marked kyphosis, 
following year he had sciatica in both legs The pain became more severe and he gave 
and a constant pain extending farther up up work entirely ten years after onset. 



Fig, 4. //, Cnsc i. Lateral projection of lumbar spine showing generalized atrophy, cupping of cnd-platcs and 
calcification of the anterior ligament and second intervertebral disc. B, Case 11. Lateral view of lower 
lumbar spine shows atrophy of the bodies, calcification of the anterior ligament, cupping of the end- 
platcs and amorphous calcification in the disc cartil.ages. 
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Physical examination showed that the 
entire back was completely stiff up to tlie 
occiput. There was kyphosis of the thoracic 
region and flattening of tlie lumbar spine. 
The peripheral joints including hips and 
shoulders were completely normal. Roent- 
genological examination showed ossifica- 
tion of the interspinous ligaments witli 
spurs in lumbar and lower dorsal region. 

Mathias, the second brother, noted pain 
in the hips, sacrum and lower back coming 
on at tlie age of nineteen after he froze his 
feet. The pain was aggravated by standing. 
Since the age of twenty-six the pain has 
been constant; he had bowing of tlie back 
and pain and stiffness in the shoulders and 
the neck. Physical examination showed the 
spine to be completely stiff; there was 
kyphosis in the dorsal region and flattening 
of the lumbar spine. Roentgenological ex- 
amination showed beginning calcification 
of the interspinous ligaments. 

The autliors believe these are typical 
cases of ankylosing spondylitis. A photo- 
graph of both brothers shows tliat both 
have tlie typical posture of tlie disease. In 
both instances the diseases began after ex- 
posure to cold and were thought to have 
been related to war service. 

Reynolds® reported another instance of 
the disease in brothers. Robert M., aged 
twenty-eight, a soldier in the Arni)', ap- 
peared normal except for some stiffness of 
the back. Roentgenograms showed changes 
about the sacroiliac joints with deminerali- 
zation and beginning lipping in the dorso- 
lumbar spine which warranted a diagnosis 
of Marie-Strumpell type of spondylitis. His 
brotlier, Janies M., aged tiventy-six, also 
had stiffness of the spine. Roentgenograms 
taken in 1943 showed obliteration of sacro- 
iliac joint spaces with early lipping of tlie 
cervical and lower dorsal spine, changes of 
Marie-Strumpell spondylitis. Roentgeno- 
grams repeated a ^’^ear later were essentially 
the same. 

Ehrlich in an extensive review of 753 
cases noted the occurrence once of anky- 
losing spondylitis in brothers. He gives no 
details except to state tliat one of the 



Fig. 5. Case i. Calcification in the anterior and pos- 
terior cervical spina! ligaments, atrophy and cup- 
ping of the bodies, and obliteration of the apophy- 
seal joints. 

brothers was discharged from tlie Army 
because of his condition. 

Other instances have been found in the 
literature of multiple cases of ankylosing 
spondylitis in one family but the evidence 
is not convincing. Herrick and Tyson'* 
describe a thirty-two year old man with 
complete fusion of the sacroiliac joints and 
obliteration of the apophyseal joints of the 
thoracic and the lumbar spine. He had had 
symptoms for six years. His father was said 
to have had a poker spine. Blair^ described 
a tliirty-tsvo year old man witli deminerali- 
zation of the spine, fusion of the sacroiliac 
joints, deformity of the pelvis and ankylosis 
of the spine. The diagnosis of ankylosing 
spondylitis would seem to be admissible 
here but it is in reasonable doubt concern- 
ing the twenty-three old brother. The latter 
patient had been disabled twice because of 
trauma to the back. Examination showed 
some stiffness of the spine, muscle spasm 
and difficulty with leg raising. “Roentgeno- 
grams showed irregularity of the sacro- 
iliac joints with sclerosis of the adjacent 
bone and some decrease in definite mark- 
ings of the lower lumbar postero-lateral 
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articulations.” The diagnosis of ankylosing 
spondylitis would seem to be admissible 
in the first case but is doubtful in the 
second. 

Weil and Allolio mentioned two further 
instances of familial involvement of the 
spine. 

Marie and As tie® described an old man 
and his sister with senile kyphosis. Magnus- 
Levy® described another man with senile 
kyphosis who had two maternal aunts 
similarly affected. 

DISCUSSION 

We have here described the occurrence of 
ankylosing spondylitis in brothers. We 
have mentioned a second example of this 
phenomenon from personal communication 
and have described two additional instances 
from the literature which seem to be 
authentic. The cases of Herrick and Tyson 
involved a man and his father but the latter 
was not examined and so the diagnosis was 
not reliably established. The second brother 
of Blair’s set is not acceptable. Senile 
kyphosis is quite a different disease from 
ankylosing spondylitis. It is a disease of old 
age; it is a result of severe demineralization 
and is characterized by marked dorsal 
kyphosis. The intervertebral discs become 
thin anteriorly so that fusion of vertebral 
bodies occurs in front. The apophyseal and 
sacroiliac joints are not involved. 

The discovery of four instances of 
ankylosing spondylitis affecting brothers 
may be of no etiological significance. The 
disease is not rare so that multiple cases in 
the same sibship can be expected to occur 
occasionally by chance alone. The likeli- 
hood of such an occurrence resulting from 
chance alone cannot be computed from any 
statistics on the subject known to the 
authors. It may be relevant to note that 
although it is much more common than 


ankylosing spondylitis, we know of only one 
instance of family involvement of rheu- 
matoid arthritis, in which it affected sisters. 
Four instances of ankylosing spondylitis 
affecting brothers suggests a hereditary 
factor in this disease. We know of no other 
evidence supporting this proposition. At- 
tempts have been made to explain the 
etiology of spondylitis on constitutional 
factors. The individuals herewith presented 
resembled each other closely in size, body 
build, pigmentation and facial features. 

We are forced to conclude that the oc- 
currence four times of ankylosing spondy- 
litis in brothers does not lead to an explana- 
tion as to etiology because such a coinci- 
dence may have resulted from chance alone. 

City Hospital 
Cleveland 9, Ohio 
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/CALCIFICATION or ossification of 
ligaments and tendons following trauma 
is recognized as a common condition and, 
in certain locations, is the usual sequela 
of hemorrhage into the injured structures. 
Codman- in his classic work on tlie shoulder 
described the type of calcification that is 
noted in the supraspinatus and other ten- 
dons following injury. Ossification fre- 
quently occurs in the medial collateral liga- 
ment of the knee and in hematomata be- 
neath the quadriceps femoris, within the 
brachialis anticus, the rectus abdominalis 
and otlier muscles. Following injury to 
certain joints, notably the elbow, knee and 
ankle, small particles of osseous material 
appear in the peri-articular tissues weeks 
or months following injury. 

Ossification of the coracoclavicular liga- 
ment following partial or complete avul- 
sion of this ligament incidental to disloca- 
tion of the acromioclavicular articulation 
is a less well known condition, in spite of 
the fact that it is apparently a common 
sequela of a relatively common type of 
injury. In the series reported below, of i8 
patients with dislocation of tlie acromio- 
clavicular articulation, 14 subsequently 
developed osseous deposits in the coraco- 
clavicular ligament. 

ANATO.AIICAL FACTORS 

The acromioclavicular articulation is a 
diarthrodial joint between tlie center of the 
medial border of the acromial process of the 
scapula and the acromial end of the clavicle. 
The strength of the joint is largely in the liga- 
ments about it — the articular capsule, the 
superior and inferior acromioclavicular and 
coracoclavicular ligaments. The articular cap- 
sule encases the joint, being attached about the 
articular margins. It is augmented above by a 
dense ligamentous band, the superior acromio- 


clavicular ligament, which is continuous with 
fibers of the aponeuroses of the deltoid and 
trapezius muscles. Beneath the capsule is a 
similar band, die inferior acromioclavicular 
ligament. 

The coracoclavicular ligament, while not in 
continuity with the capsule of the acromio- 
clavicular articulation, is of great importance in 
maintaining the normal relationship of the 
clavicle to the acromion process. This ligament 
consists of two fasciculi — the conoid and 
trapezoid ligaments (Fig. i). The trapezoid 
fasciculus is a thin band of tough fibrous tissue 
which extends between the superior surface of 
the coracoid process and the oblique ridge on 
the inferior surface of the lateral third of the 
clavicle. The conoid fasciculus is a cone-shaped 
band, the apex of which is attached to the base 
of the coracoid process, the base to the conoid 
tubercle on the inferior surface of die clavicle. 
These two fasciculi join one another at an angle 
directed posteriorly. 

The coracoclavicular ligament thus anchors 
the clavicle securely to the coracoid process. 
Rotation of the scapula on the acromial end of 
the clavicle is limited by the two fasciculi — the 
trapezoid ligament limiting forward rotation 
and the conoid ligament limiting backward 
rotation. 

Bosworth* states that the coracoclavicular 
ligament may be likened to a stout cord by 
which the scapula and with it the whole upper 
extremity is suspended from the outer end of 
the clavicle. 

Authorities differ regarding the function of 
die clavicle. The opinion which seems to be 
most, commonly accepted is expressed by 
Mumford'* who states that the function of the 
clavicle, other than for attachment and origin 
of certain muscles, is purely one of supplying a 
strut or buttress to hold the tip of the shoulder 
out from the body. There is abundant evidence 
that defects in or absence of the clavicle do not 
produce disabilit)'. In mutational (cleido- 
cranial) dysostosis, the clavicles are usually 
either absent or defective and shoulder function 
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Fig, I. Diagram illustrating the ligaments about and 
adjacent to the acromioclavicular articulation. 



in such patients is rarely if ever abnormal. 
There are several cases on record where the 
entire clavicle was removed without subsequent 
disability. It seems probable in acromioclavicu- 
lar separations that part of the disability which 
frequently follows such injuries comes from the 
fact that other structures of the shoulder have 
dropped away from the clavicle and the ele- 
vated ’ acromial end of the clavicle pushes 
against the overlying soft tissues in certain mo- 
tions. If several centimeters of the acromial 
end of the clavicle are resected, function is 
usually restored. 

DISI.OCATIOKS or THE ACROMIOCLAVICULAR 
ARTICULATION' 

Dislocations of this joint are described 
as incomplete or complete, the latter term 


being applied when the coracoclavicular 
ligament is severed. In all dislocations, 
there is tearing of the articular capsule and 
usually of the superior or inferior acromio- 
clavicular ligaments or both. 

The commonest causes of either com- 
plete or incomplete dislocations are blows 
or falls directly upon the shoulder. Sudden 
force drives the scapula downward and 
backward. Downward excursion of the 
clavicle is limited by the rigid first rib 
below and by muscle pull from above with 
consequent tearing of the ligaments be- 
tween the clavicle and scapula. Frequently, 
torn bits of capsule and ligaments become 
interposed beuveen the clavicle and acro- 
mion, thus preventing complete reduction 
of the dislocation. 
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Table I 


TABULATION OF CASES OF ACROMIOCLAVICULAR DISLOC.A.TION'S 


Case 

No. 

.Age 

Date of 
Injury 

Last 

Exami- 

nation 

Before 

Ossifica- 

tion 

First 

Exami- 

nation 

After 

Ossifica- 

tion 

Time 

Intcr\-al 

Type of Injury 

Clinical Notes 

Result at 

Last 

Obsert’ation 

1 

26 

6-18-43 

6-22-43 

7 - 10-43 

More than 4; 
less than 22 
days 

Injured while 
wrestling 

See case summary 

Asymptomatic, 5 
months 

1! 

35 

5 -= 7-44 

6-1-44 

6-26-44 

More than 5; 
less than 30 
days 

Fell in scufile 

See c.ase summary 

Improved, 2 
months 

HI 

37 

6 - 3-43 

6-3-43 

l-=l -44 

Less than 8 
months 

Injured while 
wrestling 

See case summary 

Unimproved, 8 
months 

IV 

3° 

3-31-44 

3-3 *-44 

5-30-44 

Less than 60 
days 

Injured in tniin 
wreck 

See case summary 

.Asymptomatic, 3 
months 

V 

-9 

1-4-43 

1 - 4-43 

5-30-43 

Less than tto 
d.-iys 

Thrown from jeep 

See case summary 

Improved, ii 
months 

vx 

37 

3 - 4 - 4 i 

3-4-4= 

10-13-43 

Less than 19 
months 

Fell against rail- 
road track 

See case summary 

Unimproved, 2 
Years 

VII 

=5 

1 1 - 8-43 

12-27-43 



Fell, hitting side of 
building 

See case summary 

.Asymptomatic, 2 
months 

■\nii 

37 

7 - 7 - 4 = 

12-19-42 



Pulled shoulder in 
obstacle course 

Resection of acromial end of 
clayicle; no ossification within 
t months 

Improved, 6 
months 

IX 

35 

8-5-42 

'-=3-43 

— 

— 

Fell while wres- 
tling 

Incomplete disolocation. No os- 
sification within 6 months 

.Asymptomatic, 6 
months 

X 

3 = 

=-= 5-43 

3-11-43 

0*3 *”43 

More than 14; 
less than 34 
days 

Thrown on shoul- 
der; judo 

Complete dislocation treated 
by operation (sutures of wire 
and fascia). Osseous deposits 
in ligament 

Improved, 3 
months 

* 

XI 

50 

*935 


3-22-43 

Less than S 
years 

Horse fell on 
shoulder 

Patient studied 8 ye.ars after in- 
jury; limitation of motion and 
history of intermittent pain; 
osseous deposits in ligament 

No change 

xn 

33 

6 - 3-43 

6-3-43 

8-7-43 

Less than 65 
days 

Injured in jeep ac- 
cident 

Wide separation of joint treated 
conservatively; small amount 
of ossification in ligament 

Improved, 5 
months 

xni 

38 

7-8-43 

7-==-43 

9-1-43 

More than 14; 
less than <4 
days 

Fell from truck, 
landing on 
shoulder 

Moderate separation of joint; 
small amount of ossification 

Improved, 4 
months 

XIV 

27 

1 =-30-43 


4-S-44 

Less than loo 
days 

Thrown from ye- 
hicle 

Slight disability 4 months after 
injury; moderate separation of 
joint and partial ossification 
of ligament 

Improved, 6 
months 

XV 

45 

1940 


4 -‘ 3-44 

Less than 4 
years 

.Auto accident 

Slight dis.ability with intermit- 
tent pain; moderate sep.ara- 
tion of joint and partial ossifi- 
cation of ligament 

Unimproved, 4 
years 

XVI 


6-26-44 

S-26-44 



Injured, pLaying 
football 

Clinically incomplete separation 
treated by strapping; no ossi- 
fication within 2 months 

.Asymptomatic, 2 
months 

XV 11 

-9 

8-16-43 


8 -= 3-44 

Less than i 
year 

Injured in fall, 
landing on 
shoulder 

Clinically complete separation 
treated conservatively; 1 year 
later, small osseous masses in 
ligament 

Improved, i year 

xvni 

34 

n-21-44 

l=- 7-44 

12-2S-44 

More than l6; 
less than 37 
days 

Caught between 
two trucks 

Sustained bilateral dislocations 
of acromiockavicular joints; 2 
months later no disability; 
moderate ossification of both 
coracoclavicular ligaments 

.Asymptomatic, 2 
months 


Speed® states that while there may be 
associated damage to muscles and fascia, 
there is little blood extravasation present 
and injuries of blood vessels and nerves 
are almost unknovm. Small fragments of 


bone and cartilage may be detached from 
the clavicle or acromion and occasionally 
a fracture or dislocation may be present 
in tlie shoulder. He also states that after 
rupture of the fasciculi of the coracoclavicu- 


6 io 


Arthur B. Soule, Jr. 


November, 1946 


lar ligament a process of calcification may 
infiltrate them and aid in stiffening the 
shoulder region. He believes that this ossifi- 
cation reaction undoubtedly comes from 
a tearing of the periosteum and the irrita- 
tion from too early movement and use of 
the joint. 

Liberson® states that post-traumatic 
ossification of the ligaments, resulting 
either from injury or from improper atten- 
tion to the acromioclavicular dislocation 
with injury to the ligaments, causes con- 
siderable hardship and disturbed function 
of the shoulder girdle. 

Murray,® on the other hand, reports 
several cases of acromioclavicular disloca- 
tion treated by insertion of Kirschner 
wires through the outer end of the clavicle 
and acromial process of the scapula in 
which there was development of extensive 
calcification of the coracoclavicular liga- 
ments without subsequent deformity or 
disability. 

If unsuccessfully reduced, the principal 
late effects of such dislocations are weak- 
ness and partial disability of the shoulder 
girdle, especially in such motions as lifting, 
pushing or picking up objects. The clavicle 
is virtually divorced from the remainder 
of the shoulder girdle and force which is 
usually transmitted to the trunk through 
the scapula and clavicle and their muscular 
and ligamentous attachments is thrown out 
of balance. This may amount to complete 
disability in a manual laborer 

ROENTGEN FINDINGS 

Anteroposterior roentgenograms of both 
shoulders taken in the upright position 
with a 10 pound weight in each hand will 
demonstrate widening of the injured joint 
and elevation of the acromial end of the 
clavicle. Small splinters of bone may be 
demonstrated if they are detached from the 
clavicle or acromion process. There is 
variability in the width of the joint space 
in different individuals; occasionally spaces 
as wide as i cm, may be present v.'ithout 
dislocation. However, the disproportionate 
wiilth of the injured joint and the abnor- 


mally high position of the acromial end of 
the clavicle are the important diagnostic 
features. 

Ossification of the coracoclavicular liga- 
ment has been observed as early as twenty- 
two days following injury. It usually ap- 
pears as a group of amorphous, cloudy 
areas of light density below the outer 
third of the clavicle, frequently near the 
conoid tubercle and usually closer to the 
clavicle than to the coracoid process. These 
areas increase rapidly in size and density 
and within several weeks take on definite 
characteristics of bone, this being laid 
down in strands and spicules corresponding 
more or less to the lines of the fibrous 
strands of the conoid and trapezoid fasci- 
culi. While the bone frequently becomes 
attached firmly to the clavicle above, it 
approaches, but rarely becomes continuous 
with the coracoid process below. The proc- 
ess of ossification appears to be progressive 
for a period of about eight to ten weeks 
and then shows no perceptible change on 
subsequent examinations. 

Speed states that post-traumatic calci- 
fication is apt to be less marked if the shoul- 
der is immobilized promptly. In the cases 
reported below, the production or absence 
of ossification appeared to have no rela- 
tionship to motion as nearly all cases were 
immobilized shortly after injury. 

If ossification has not appeared within 
six weeks following injury, it has not been 
noted in subsequent examinations. 

It .should be emphasized that while sev- 
eral authors have used the term “calcifica- 
tion” to refer to the changes present in the 
coracoclavicular ligament, the process ac- 
tually is one of ossification with material 
easily recognizable as bone being laid down 
within the substance of the ligament. 

REPORT OF CASES 

Case i. A corporal, aged twenty-six, sus- 
tained a complete separation of the right 
acromioclavicular articulation while wrestling. 

A Velpeau bandage was applied within a few 
minutes following injury, but the deformity and 
pain persisted. Five weeks later, an open 
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reduction was performed and the clavicle and 
acromion process were approximated and held 
by fascial strips and a loop of wire was inserted 
through drill holes in each. Two months later 
the patient was sent to a rehabilitation center 
where he remained for six more weeks before 
being returned to full duty. Upon discharge, he 
had full range of motion and no pain or other 
complaints. 

Roentgenograms of the right shoulder taken 
four days following injury (Fig. a) shows the 
separation of the acromiocla\’icular articulation. 
Figure 3, a roentgenogram taken twenty-two 



Fig. 2. Case 1. Four days following injury. 



Fic. 3. Case 1. Twenty-two days following injury. 
Early signs of ossification are appearing in the 
conoid and trapezoid fasciculi. 



Fig. 4. Case 1. Forty-eight days following injury. 
More extensive ossification has appeared but this 
is still more or less amorphous in character. 



Fig. S. Case i. Ninety days after injury. Ossification 
is now complete. 


days following injury, shows a moderate 
amount of amorphous, cloudlike material m the 
soft tissues beneath the outer end of the clavicle 
and persistence of separation ol the joint with 
elevation of the clavicle. Forty-eight days after 
injury (Fig. 4)> the soft tissue deposits are 
larger and denser, but the bone is still some- 
what amorphous in character. Figures 5 and 6 
are roentgenograms with and without weight 
bearing taken ninety-one days following injury. 
Well developed osseous masses are now noted 
in both fasciculi of the coracoclatncular liga- 
ment. On weight bearing, there is still slight 
elevation of the acromial end of the clavicle, but 
very little increased widening of the space be- 
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Fig. 6 . Case i. Weight bearing. The acromioclavicular 
articulation is still lax but patient was asymptomatic. 

tween the coracoid process and the clavicle. 
Subsequent roentgenograms showed no further 
change in the amount or appearance of the 
osseous deposits. 

Case ii. This soldier, aged thirty-five, while 
on guard duty attempted to separate two 
soldiers who were fighting in the barracks. 
While so doing, he fell with one soldier on top of 
him, sustaining a complete dislocation of the 
right acromioclavicular articulation. His arm 
was immobilized in complete abduction for 
forty-eight hours and was then strapped in an 
attempt to reduce the separation. Figure 7 is a 
roentgenogram taken on the day of injury 
showing separation of the joint and elevation 



Fig, 7, Ca'^c 11. On day of injurj'. Roentgenogram 
demonstrates slight separation of the ’oint and 
elevation of the clavicle. 



Fig. 8 . Case ii. Thirty days after injury. Amorphous 
ossification has appeared in both fasciculi of the 
coracoclavicular ligament. 

of the acromial end of the clavicle. Figure 8 is a 
roentgenogram taken thirty days after injury. 
Rather abundant amorphous ossification has 
already appeared in both fasciculi of the coraco- 
clavicular ligament. Figure 9 is a roentgeno- 
gram taken fifty-nine days after injury with the 
patient upright and bearing a 20 pound weight 
in his right hand. The acromial end of the 
clavicle is still elevated; ossification is now com- 
plete and while it is continuous with the clavicle 
above, there is a narrow space between the 
ossified portions of the ligament and the 
coracoid process. 

At the time of this examination, the patient 
had no complaints, but experienced slight 
difficulty in lifting heavy objects. 



Fig. 9. Case n. Fifty-nine days after injury with pa- 
tient holding a ao jxmnd weight. Ossification is 
now complete; a narrow space exists between the 
ossified portions of the fasciculi and the coracoid 
process. 
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Case hi* A lieutenant, aged thirty-seven, was 
studied eight months following injury sustained 
w'hile wrestling when he was thrown hea^dly, 
landing on his left shoulder. Roentgenogram on 
the day of injury (Fig. 10) shows separation of 
the joint but no elevation of the cla\’icle. He 
carried his arm in a sling for several weeks but 
his shoulder was not immobilized. During the 
next few months he had intermittent attacks of 
pain in the shoulder and w'hen examined eight 
months foUowng injury was unable to elei'ate 
his arm above horizontal. Roentgenography in 
the recumbent position (Fig. rr) showed 
marked ossification of the conoid fasciculus and 
slight ossification of the superolateral portion of 
the trapezoid fasciculus. Roentgenography in 
the upright position vdth a 20 pound weight in 



Fig. 10. Case in. On day of injur>'. There is moderate 
vndening of the joint space but only slight eleva- 
tion of the clavicle. 



Fig. II. Case m. Eight months after injury with pa- 
tient recumbent. There is marked ossification of 
the conoid fasciculus and slight ossification of the 
superolateral portion of the trapezoid fasciculus. 



Fig. 12. Case ui, same date. Patient is upright, bear- 
ing 20 pound weight in his hand. While the joint 
space widens, the clavicle is depressed, indicating 
at least partial restoration of continuity of the 
coracoclavicular ligament. 



Fig. 13. Case in, same date. Left shoulder in abduc- 
tion. Osseous masses are attached to the clavicle 
but not to the coracoid process. 

the right hand (Fig. 12) shows widening of the 
joint space, but depression of the clavicle, in- 
dicating at least partial restoration of con- 
tinuity of the coracoclavicular ligament. Roent- 
genography in abduction (Fig. 13) shows at- 
tachment of the osseous mass to the claricle but 
not to the coracoid process. 

Case iv. This infantryman, aged thirty, was 
injured in a train wreck, sustaining a dislocation 
of his right acromioclavicular articulation, a 
fracture-dislocation of the cervical spine with- 
out paralysis and comminuted fractures of left 
tarsdi bones. His shoulder was strapped for one 
month. When first seen in this hospital three 



Arthur B. Soule, Jr, 


November, 1946 


614 



Fig. 14. Case iv. Three months after injury. Roent- 
genogram in recumbent position. 


months later, he had no symptoms as far as his 
shoulder was concerned and full range of motion 
was present. At this time, roentgenograms in 
recumbent position (Fig. 14) and upright bear- 
ing a weight (Fig, 15) demonstrated bands of 
ossification in both fasciculi of the coraco- 
clavicular ligament with attachment to the 
clavicle and coracoid process. 

Case v. A lieutenant, aged twenty-nine, was 
studied eleven months following an accident 
when he was thrown about 40 feet from a jeep, 
landing on his right shoulder. Roentgen exami- 
nation of the shoulder revealed moderate 
separation of the acromioclavicular articulation. 
His shoulder was taped for four weeks and he 
then carried his arm in a sling for a few addi- 
tional days. Three months following the 


f /■ 



Fk;. 15. Case jv. P.itient upright and bearing 20 
jyjund weight. Bands of ossification arc noted in 
l>oth fasciculi; the joint space is .slightly wide but 
the clavicle is only slightly elevated. Patient w.is 
.asymptomatic at this rime. 


accident, roentgenograms showed extensive 
ossification of the coracoclavicular ligament and 
slight separation of the acromioclavicular 
articulation. At the time of examination, eleven 
months after injury, he had no complaints other 
than a feeling of slight weakness in the shoulder 
on pulling or lifting heavy objects. There was 
no limitation of motion and no tenderness. 
Roentgenography of the shoulder at this time 
(Fig. 16) showed discrete osseous deposits in 
both fasciculi of the coracoclavicular ligament 
but no separation of the joint or elevation of 
the clavicle. It seems probable that the com- 
plete recovery in this case may be credited, in 
part at least, to the ossification of the ligament. 

Case vi. This soldier, aged thirty-seven, had 
sustained a complete dislocation of the right 
acromioclavicular articulation in civilian life 
two years before, when he had slipped and 



Fio. 16. Case v. Eleven months following injury. 
There are well developed osseous masses in the 
coracoclavicular ligament but there is no separa- 
tion of the acromiociavicuar articulation. 

fallen, striking his shoulder against a railroad 
track. He was admitted to the hospital with a 
history of persistent pain in his right .shoulder 
and inability to use his shoulder in such motions 
as lifting, pushing and pulling. F.xamination 
revealed moderate separation of the right 
acromioclavicular articulation with crepitus and 
painful motion of the shoulder joint. Roent- 
genogram of the right shoulder (Fig, 17) showed 
separation of the acromioclavicular articulation 
and osseous masses in both fasciculi of tlie 
coracoclaviailar ligament. The patient was dis- 
charged from the service. 

Case v/r. This soldier, aged twenty-five, 
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slipped and fell from a step while carrying a box, 
striking his shoulder against a building. He 
experienced considerable pain in theregionof the 
acromioclavicular joint. Roentgenogram of the 
shoulder with the patient recumbent revealed no 
abnormality, but roentgenogram in the upright 
position with a 20 pound weight in his hand 
(Fig. 18) showed slight separation of the joint 
and slight elevation of the acromial end of the 



Fig. 17, Case vi. Two years following injury. Roent- 
genogr.am demonstr.ates slight widening of the 
joint space, slight elevation of the clavicle and 
multiple osseous masses in the coracoclavicular 
ligament. 

clavicle. The dislocation was treated by ad- 
hesive strapping. Symptoms rapidly disap- 
peared and he was returned to full duty two 
months after injury. Roentgenograms taken at 
this time showed no evidence of subclavicular 
ossification. This apparently represents a case 
of incomplete dislocation without a\mlsion of 
the coracoclavicular ligaments. 

SUMMARY 

1. Post-traumatic ossification of the 
coracoclavicular ligament is a common 
sequela of avulsion of tliis ligament asso- 
ciated with dislocation of the acromio- 
clavicular articulation. 

2 . It is seen more commonly in disloca- 
tions which are classified clinically as com- 
plete. 

3. The ossification appears three to six 
weeks following injury and becomes com- 



Fig. 18. Case ^^I. Several days following injury. 
Roentgenogram taken in the upright position, the 
patient holding a 20 pound weight, shows slight 
separation of the joint and slight elevation of the 
clavicle. This patient did not develop ossification 
of the ligament and the dislocation was classified 
as incomplete. 

plete about eight to ten weeks following 
injury. 

4. If ossification has not appeared within 
six weeks following injury, it probably will 
not appear at a later date. 

5. The ossification does not appear to 
contribute to the disability of patients, but 
may aid in restoring continuity of the dam- 
aged ligaments and in stabilizing the acro- 
mioclavicular articulation. 

University of ^'ermont 
College of Medicine 
Burlington, Vermont 
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A STUDY OF LOWER EXTREMITY LENGTH 

INEQUALITY 

By LIEUTENANT COLONEL WEAVER A. RUSH and 
CAPTAIN HOWARD A. STEINER 

MEDICAL CORPS, ARMY OF THE UNITED STATES 


T he observations to be presented are 
those made by the study of i,ooo 
lumbosacral spines of soldiers examined in 
the X-Ray Department of the Regional 
Station Hospital of Fort Leonard Wood, 
Missouri. Most significant is the fact that 
the method of roentgenographic examina- 
tion is unique, in that it institutes the use of 
a special machine devised by one of us 
(W.A.R.), and by the use of this machine 



Fig. t. The spina! fixation and stabilization device 
vitli patient in position for the anteroposterior 
roentgenogram. 


all spine studies have been made in an 
absolutely standardized upright position. 
.An illustration of this device is seen in 
Figure i. 'fiiis device has been described 


and illustrated in a paper^ recently pub- 
lished. 

The instrument is known as the spinal 
fixation and stabilization device. The 
roentgen-ray table is placed in the vertical 
position and the machine is brought up 
against it as seen in the illustration. The 
patient to be examined mounts the rotata- 
ble platform, standing on it in his stocking 
feet. He then is instructed to adjust a 
movable, centrally placed saddle so that it 
fits snugly into his crotch, thus assuring 
that he is centrally placed on the platform. 
An additional adjustable stabilization 
bracket is used to insure that the patient 
will stand as erect as is comfortably pos- 
sible. This is accomplished by a bracket 
brought up to the patient’s mouth, and on 
this bracket sterilized rubber tubing is 
placed and the patient is instructed to bite 
the tubing. The bracket is then pushed up 
into the position which holds the patient in 
an erect posture and it is then locked. The 
technician inspects the patient to be certain 
that both knees are held in the position of 
complete extension. The rotatable platform 
is then adjusted and locked so that the 
patient stands in an absolute antero- 
posterior presentation and the roentgeno- 
gram is made, using a I4 by 17 film size, so 
that the film will include the heads of both 
femurs, the entire lumbar and sacral spine, 
and a portion of the lower dorsal spine will 
be seen on the upper part of the roentgeno- 
gram, Then without moving, the patient 
is rotated by means of the rotatable plat- 
form .so that it now is turned at 90 degrees 
and the patient is then presented for a true 
lateral view. A second, that is, lateral, 
roentgenogram is made in this position. 
This completes the roentgenographic study 
of the patient. As described in the original 
paper, it is again mentioned here that 
studies may be accomplished at any desired 
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angle, according to tlie set of the rotatable 
platform, and by this means it is possible to 
visualize foramina, pedicles, articular facets, 
and any other portion of the spine best seen 
in the oblique views. By knowing such 
angles these views can be reproduced at anv 
subsequent examinations. However, in this 
study, only die anteroposterior and lateral 
views were used. 

By measurements and special tests it was 
determined that the lower edge, or border of 
a film taken in the upright posidon is 
absolutely parallel to the plane of the plat- 
form on which the patient stands. Accord- 
ingly, when the anteroposterior roentgeno- 
gram is examined, any difference in the 
level of the femoral heads as determined by 
measuring from the lower edge of the film 
to the uppermost portion of the femoral 
heads, may be taken to indicate a difference 
in lower extremity lengths. In addition to 
the determination that die lower border of 
the film is absolutely parallel to the plane of 
the platform of the stabilizing machine, 
a series of exposures were made on the same 
patient under variable conditions to deter- 
mine possible sources of error. The patient 
was first examined as was routinely ac- 
complished in diis series, that is, the normal 
upright anteroposterior position. Then, 
while still standing in die anteroposterior 
position, he was instructed to attempt to 
tilt his pelvis by straining to one side and at 
the same time keeping both heels finnly on 
die platform. An additional exposure was 
made by repeating this procedure in which 
the patient attempted to tilt his pelvis to 
the opposite side. These roentgenograms 
were then examined and, by measurement, 
no differences were demonstrable. This 
would substantiate the absolute fixation of 
the stabilization device, and accordingly it 
is felt that the measurement which had 
been made may be accepted as reasonably 
accurate. In Figure c, anteroposterior 
roentgenograms of three different patients 
are illustrated. A is one in which the 
iemoral heads are of equal height when 
measured from the lower border of the film, 
and accordingly the right and left lower ex- 


tremities on this patient are assumed to be 
of equal length. B illustrates a patient in 
whom die right lower extremity is sliorter 
than the left as seen by mensuration, and C 
is of a patient in whom the left leg is shorter 
than the right. 

The soldiers used in this study represent 
1,000 consecutive, non-sclected cases who 
were sent to the roentgen department be- 
cause of a low back complaint and in every 
instance the roentgenograms were made by 
the use of the fixation device referred to 
above. In this study, all of the roentgeno- 
grams were reviewed first for the purpose of 
mensuration to detemiine the equality or 
amount of inequality between the lower 
extremities. All of the roentgenograms were 
then rei'iewed a second time for the purpose 
of determining existing pathology as seen 
roentgenographically. Each case vras re- 
ferred to by number in order that the result 
of each of these two reviews of the roent- 
genograms could be correlated. Tabulation 
of measurement as done in the first review 
and of roentgenographic padiology as done 
in the second review was carried out 
entirely separately in order diat there 
would be no subconscious attempt on our 
part to correlate pathology with difference 
in extremity measurements. Only after the 
tabulations were completed was a correla- 
tion of the results made. , 

In tabulating what we refer to as leg 
length, the actual amount of difference be- 
tween die height of the femoral heads is 
measured in millimeters. Tabulation was 
made on the basis of: (i) the riglit leg being 
shorter than the left, designating the 
amount, and (2) the left leg being shorter 
than the right, again indicating die amount. 

For a reason, to be indicated later in this 
study, measurements were grouped on the 
basis of being 5 mm. or less and exceeding 5 
mm. in amount. Differences as slight as i 
mm. were recorded. In one instance, a right 
lower extremity measured 3S mm. shorter 
than die left, and in another case a left 
lower extremity measurcvi 44 mm. shorter 
than the right. I'hese 2 cases represent tiie 
Erreatesr extremes which were obsen'ed. 
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Fig. 2. Three anteroposterior lumbosacral 
spines taken on the spinal fixation and 
stabilization device for the purpose of lower 
extremity length measurements. A, femoral 
heads of equal height above the lower bor- 
der of the film. li, right lower extremity 
shorter than the left with a corresponding 
tilt of the pelvis and a compensatory scolio- 
■sis of the spine. C, left lower extremity 
shorter than the right. 


Tahlt* ! git'cs die measurements obtained in left, the average shortening in these 406 

the ifcco cases reviewed. Only 230, or 23 cases v/as found to be 7.47 mm. Of the rc- 

per cent, of the cases had lower cKtremities maining 364 cases which manifested siiort- 

«»f equal length. Of the acb cases in whicli cning of the left lov/cr extremity, the 

the right hnver extremity is siiortcr than the average shortening was found to be 6.50 
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mm. Of the 770 cases which showed 
shortening of the lower extremity, 395, or 
51.30 per cent, had shortening of 5 mm. or 
less, while the remaining 375, or 48.70 per 
cent, had amounts of shortening which 
exceeded 5 mm. 

As can be readily realized, whenever 
there exists a difference in the height of the 
femoral heads with apparent normal hip 
joints, that is, ruling out such conditions as 
dislocation, wanderingacetabulum, and the 
like, there must necessarily be a tilt of the 
pelvis. As can be readily determined by 
measuring the height of the iliac crests, this 
tilt corresponds approximately to the differ- 
ence in the height of the femoral heads. 
We have consistently observed ever since 
roentgenograms have been made in the 
upright position Avith the use of the 
stabilization dcAuce, that whenever tliere is 
such a pelvic tilt, there exists coincidentally 
a scoliosis of the lumbar spine (see Fig. 
2 S). Because this scoliosis, in all instances, 
compensates for the tilt of the pelvis, it is 
referred to by us as compensatory scoliosis. 
The existence of this compensatory scoliosis 
in the presence of a tilted pelvis due to 
shortening of one or the other lower ex- 
tremity is believed by us to have clinical 
significance and, furthermore, it is our 
opinion that the existence of any such 
condition cannot be determined with any 
degree of accuracy on gross physical ex- 
amination. Furthermore, it becomes im- 
mediately apparent that the making of 
roentgenograms of the lumbosacral spine 
in the recumbent position, as is frequently 
done, completely prevents the discovery of 
such pathology as this. 

In reviewing tlie 1,000 cases for roent- 
genological pathology, both the antero- 
posterior and the lateral views were care- 
fully examined and all types of pathology 
were recorded. Because oblique views were 
not used, arthritic change in the apophyseal 
joints was not determined. Table ii presents 
the various typesof roentgenological pathol- 
ogy found and, as is apparent, the types 
have been classified on the basis of whether 
the patient had lower extremities of equal 


or unequal length. Accordingly, since 63 
patients of the 230 with extremities of equal 
length had a pathological condition, this 
represents 27.38 per cent. On the other 
hand, the 230 cases of roentgenological 
pathology in those patients who showed a 
difierence in leg lengths, represents 29.74 
per cent. This makes a difference of 2.36 
per cent between the two groups showing 
pathology and because of this close ap- 

Table I 


MEASUREMEXTS OE LOWER EXTREMITY LENGTHS 
(1000 cases) 


Lower 

Extremity 

Lengths 

Millimeter 

Difference 

Total 

Millimeter 

Difference 

Number 

of 

Cases 

Average 

Millimeter 

Difference 

Eqiinl 

None 

None 

130 

None 

Richt shorter 

0- 5 

665 

199 

3-34 

than left 

6-10 


up 

8 .09 


1 1-20 

I J2S 

78 

14-47 


21 over 

27S 

10 

37.80 

Total 


J 0 J 4 

406 

7-47 

Left shorter 

^ 5 

634 

196 

3.08 

than right 

6-10 

836 

106 

7.88 


11-20 

739 


> 3-43 


21 over 

188 

n* 

i 

26.71 

Total 

Total Cases 


2367 

364 

1000 

6.50 


proximation, over 1,000 cases, one may 
assume that the existence of a difference in 
the loAver extremity length has no correla- 
tion Avith the existence of roentgenological 
pathology. Inasmuch as the ratio between 
cases of equal loAver extremities and of un- 
equal loAA'er extremities is approximately 
one to three, it can readily be seen that this 
ratio is fairly consistent in any one type of 
pathology listed. For example, if one Avere 
to refer to cases of spondylolisthesis, the 
ratio is seA^en to twenty for those of equal 
loAver extremity lengths as of those of un- 
equal loAver extremity lengths Avhich is 
approximately one to three. It Avill be noted 
that among the type of pathological condi- 
tions listed, tliere is a classification “struc- 
mral scoliosis.” It is felt that this deserves 
an additional Avord. WheneA^er a scoliosis 
AA^as seen on the anteroposterior aucav Avhich 
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Table II 


PATHOLOGICAL CONDITIONS SEEN ON ROENTGENOGRAMS 



Equal 

Unequal Lower Extremities 


Pathology on Roentgenogram 

Lower 

Extremi- 

Right 

Shorter 

Left 

Shorter 

Total 

'Ibtal 

Sacroiliac joint arthritis Right joint 

I 

4 

3 

7 

8 

Left joint 

7 

6 

6 

12 

19 

Bilateral 

6 

15 

7 

00 

28 

Existence of an anomalous No ar- Rt. side 

5 

3 

3 

6 

1 1 

joint between the trans- thritis Lt. side 

3 

8 

7 

15 

18 

verse process of L-5 and Bilateral 

1 

I 

I 

2 

3 

sacrum 






With ar- Rt. side 

0 

1 

2 

A 

4 

thritis Lt. side 

4 

4 

2 

6 

10 

Bilateral 

0 

I 

0 

I 

I 

Fusion between transverse Right side 

0 

0 

2 

2 

2 

process of L-S and sac- Left side 

1 

I 

1 

2 

3 

rum 






Spondylolisthetic lesions Prespondylolisthesis 

I 

3 

6 

9 

10 

Spondylolisthesis 

7 

8 

12 

20 

27 

Reverse spondylolis- 

1 

3 

I 

4 

6 

thesis 






Flat back (loss of normal lordosis) 

7 

13 

5 

18 

25 

Increased lumbosacral angle (above 50°) (elevated 

3 

21 

19 

40 

43 

sacrum) 

Asymmetry of articular facets of L-5 

4 

4 

7 

1 1 

IS 

Structural scoliosis 

6 

4 

4 

8 

14 

Narrowed intervertebral disc space 

j 

7 

2 

9 

10 

Old compression fracture 

1 

] 

4 

5 

7 

Biconcave discs 

0 

0 

6 

I c 

15 

Spina bifida (marked) 

I 

3 

I 

4 

5 

Osteoarthritis of the lumbar vertebra 

0 

n 

I 


•? 

Schmorl’s nodes 

1 

I 

1 

2 

3 

2 

Hemangioma of the lumbar vertebra 

0 

6 

2 

2 

.Anom.alous joint between left transverse processes 

0 

1 

0 

I 

1 

0} and 1^3 






I. 

63 

125 

105 

230 

293 

Complete Nhimbcr of Cases 

?3o 

406 

364 

770 

loco 

Ik’rccnfagc with P.athoiogy 

27.38 

00 

0 

00 

28.84 

29.74 

29.30 


cxisfcti and was not compensator)' to any 
pelvic tilt anil was due to another etiologi- 
cal factor, it was recorded as a structural 
scoliosis. Lacking in the ta!>le are the num- 
hcr ol ca-es of compensatory scoliosis. As 
was pointed out previously, this condition 
odstcii whenever there was a difference in 
leg Icnirths. hurthermore, wliile no mcasure- 
n-.c-n?,'-- were made to he presented in this 


particular study, it was a general consistent 
observation that the degree of scolio.sis was 
proportionate to the degree of pelvic tilt. 
Th is, of course, becomes an evident fact 
with the realization that an individual who 
has a shortened leg will have to compensate 
completely if he intends to hold the upper 
portion of his body erect or in tiie mid- 
sagittal plane. 7'he 8 cases of structural 
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scoliosis listed in those instances in which 
tliere was a shortened lower extremity Avere 
apparent and were due in all instances to 
associated pathology such as bony change 
due to old trauma involving either the ver- 
tebral body, the articular facets, or the in- 
tervertebral disc. In these 8 cases the pa- 
tient did not haA'-e a compensatory scoliosis 
and it Avas apparent on examining tlie pa- 
tient physically that there Avas an abnor- 
mal gross curvature of the spine. 

A furtlier analysis and comparison of the 
tabulation of the loAA’er extremity mensura- 
tion and roejitgenological pathology mani- 
fests a factor Avhich the authors belicA'e to 
be significant. When the group manifesting 
a difference in loAA'er extremity lengths in 
excess of 5 mm. are studied from the stand- 
point of pathology, it is fotuid that of this 
group of 375 patients, only 93, or 24,80 per 
cent, giA’e eA’idence of roentgenological 
pathology Avhile the remaining 282, or 
75.20 per cent, sIioaa' no evidence of roent- 
genological pathology other than the leg 
shortening AA-ith the corresponding tilt of 
the pehds and the compeJisatory scoliosis 

Table III 


CORRELATION- OF P.ATHOLOGV A.N'D LOWER EXTKEMITV 
SHORTEN-IN'G I.V EXCESS OF f MILLIMETERS 


Cases with Lower Extremity 

Shortening in Excess Number 

of 5 mm. 

Per Cent 

With roentgenological 


pathology 93 

24.80 

Without roentgenological 


pathology 282 

75 --o 

Total 375 

ICO . 00 


of the lumbar spine (see Table iii). With 
the realization, as stated in the beginning of 
this paper, that cA'^ery soldier has been ex- 
amined from the roentgenological stand- 
point because he had a Ioav back complaint, 
it is CAudent that marked differences, that 
is a difference exceeding 5 mm. betAA'-een 
loAA-er extremity iengtlis is apparently as- 
sociated A\fitli a loAV back complaint or 
disability. In other AA-ords, of eA'ery 4 


soldiers aaLo haA^e a Ioaa^ back complaint and 
AAffo shoAA' an inequality in loAs^er extremity 
length in excess of 5 mm., only i out of the 
4 shoAvs roentgenological change as listed 


Table IV 

MEASUREMENTS OF LOWER EXTREMITA' LENGTHS 

(100 Cases) 


Lower 

Extremity 

Lengths 

Milli- 

meter 

Differ- 

ence 

Total 

Milli- 

meter 

Differ- 

ence 

Number 

of 

Cases 

.Average 

Milli- 

meter 

Differ- 

ence 

Equal 

None 

None 

29 

None 

Right 

0- 5 

74 

19 

3 -S 9 

shorter 

6-10 

151 

19 

6 .10 

than left 

11-20 

35 

3 

1 1 .66 


21 OA'er 

0 

0 

0 

Total 


1 

o^ 

0 

41 

6.34 

Left 

0- 5 

56 

19 

2.94 

shorter 

6-10 

74 

10 

6.80 

than right 

1 1-20 

11 

I 

1 1 .00 


21 oA-er 

0 

0 

0 

Total 


141 

30 

4.70 

Total Case: 

s 


lOO 



in Table 11 AA'hich might account for the 
soldier’s symptoms, or the remaining 3 
shoAA' no such roentgenological change and 
only manifest shortening of leg AAnth 
corresponding tilt of pehds and the com- 
pensatory scoliosis of the lumbar spine. For 
this reason, it is our opinion that the 
existence of such a condition is significant 
from the standpoint of symptomatologA' 
and disability. 

As stated at the beginning of this article, 
CA'-ery one of these soldiers Avas examined 
because of a Ioav back complaint. In order 
to make some comparison, a group of 100 
general duty soldiers AA'ho gaA-e no eAudence 
of physical complaint Avas selected by 
company commanders and examined in a 
similar fashion. Mensuration of loAA^er ex- 
tremity lengths reA^eal that Avfithin this 
group 29, or 29 per cent, had legs of equal 
length as shoAAm in Table ia’’. Of those 
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having a shortened lower extremity, 41 
cases had shortened right lower extremities 
and 30 cases had shortened left lower ex- 
tremities. As seen in Table iv the average 
millimeter difference for the shortened 
right lower extremity is 6.34 mm., and 4.70 
mm. for the shortened left lower extremity- 
These averages are definitely less than those 
found for the 1,000 soldiers with back 
complaints (Table i). 

Analyzing these 100 cases from the stand- 
point of pathology seen on the roentgeno- 
grams, it was found that only 8, or 8 per 
cent revealed any evidence of roent- 
genological pathology. As may be recalled 
(Table 11), 293, or 29.30 per cent, had 
evidence of roentgenological pathology’’ in 
the series of 1,000 cases with back com- 
plaint. Of the 8 cases with pathology seen, 
4 were cases of structural scoliosis. The 
remaining 4 were cases in which an anoma- 
lous joint had formed between the trans- 
verse process of the fifth lumbar vertebra 
and the wing of the sacrum, and i of these 4 
cases revealed evidence of arthritis within 
the anomalous joint. Further analysis of 
the TOO general duty soldiers reveals that 
there are 33 cases in which the difference in 
lower extremity length exceeds 5 mm. Of 
these only i showed any evidence of roent- 
genological pathology. It will be recalled 
(Table iii) that a similar analysis in the 
group of 1,000 revealed that of the 375 
cases with lower extremity shortening in 
excess of 5 mm., 93 had evidence of roent- 
genological pathology. 

The observations presented here are not 
made for the purpose of drawing absolute 
conclusions. These are assumptions made 
by the authors based on a technique of 
roentgenography which we believe to be 
unique and has great practical value, and 
only after further additional careful studies 
and observations are made by the use of 
such, or similar technique, may any positive 
conclusions be drawn. 

SUMMARY 

Observations have been presented on a 
series of 1,000 lumbosacral spines examined 


in the X-Ray Department of the Regional 
Station Hospital of Fort Leonard Wood, 
Missouri. The technique of examination is 
described and it is unique in that it utilizes 
a new stabilization device which neces- 
sitates that all lumbosacral spines be 
examined in the upright position. By this 
method it is possible to accurately measure 
differences in lower extremity lengths as 
manifested by a difference in the heights of 
the femoral heads. 

The 1,000 cases were reviewed, both for 
the purpose of measuring difference in 
lower extremity lengths, and also from the 
standpoint of roentgenological pathology. 
Of the 1,000 cases 230, or 23 per cent, were 
found to have legs of equal length while the 
remaining 770, or 77 per cent, had lower 
extremities of unequal length. The average 
shortening of the right lower extremity was 
7.47 mm. while the shortening of the left 
lower extremity was 6.50 mm. 

The cases were reviewed for roent- 
genological patholog}" and it was found that 
of the 1,000 cases, 293, or 29.30 per cent had 
evidence of roentgenological patholog)^ 
Of this number, 63, or 27,38 per cent, were 
of the 230 cases of equal leg lengths, while 
230, or 29.74 were of the remaining 

770 cases of unequal leg lengths. 

A consistent observation which has been 
made is that in those cases with a shortened 
leg there is a corresponding tilt of the pelvis 
and a compensatory scoliosis of the lumbar 
spine. While the existence of roentgenologi- 
cal pathology does not seem to be correlated 
in any way with difference of leg lengths, it 
was found that in most cases with a differ- 
ence in leg lengths in excess of 5 mm. and 
there were 375 such cases, only 93, or 24.80 
per cent, had any roentgenological pa- 
thology while theremaining282,or 75.20 per 
cent, had no roentgenological patholog>' 
other than the shortened leg with the 
corresponding tilt of the pelvis and the 
compensatoty scoliosis of the lumbar spine. 
Since all of these had low back complaint 
it is possible that the remaining 75.20 per 
cent had complaint in association with the 
changes seen due to a shortened extremity. 
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LARGE SUBLINGUAL METALLIC FOREIGN BODY 

REPORT OF A CASE 
By MAJOR TED F. LEIGH, M.C. 

MEDICAL CORPS, ARMY OF THE UNITED STATES 


I N WARTIME it is natural that many 
cases with unusual findings will pass 
through the various departments of a 
hospital, and where trauma is the cause for 
complaint, the roentgen departments see all 
of them as a rule. We recently had a most 
unusual case in our Roentgen Department, 
and its findings were of extreme interest to 
us. 

The patient was an enlisted man, aged twen- 
ty-one, gunner on a heavy bomber. While his 
plane was over the enemy target, an anti- 
aircraft shell burst near it; several fragments 
penetrated the plastic turret top where the 
patient was sitting, and one of these struck him 
in the mouth. His lips were cut, and several 
teeth were knocked loose. His tongue felt as 
though it was cut, and there was bulging under 
its left side, causing difficulty in expectorating 
the blood which accumulated, and in talking. 
He was unable to close his mouth completely. 
I'here was little pain. His mates on the bomber 
gave him first aid consisting of morphine, 
sulfanilimide crystals locally to the lips, a 



Fin. I. Foiitcroanterinr vicv.- of mandible sfinwing 
large ftfreign lx>dv, 'J'hc anterior j-Wirtion of the 
mandiidc shows a concave fracture line at the 
symphysis, and several anterior teeth missing. 


bandage to the mouth, and oxygen from the 
plane's supply. 

On return from the mission to this base some 
four hours later, he was admitted to this hospi- 
tal. Examination made in the Receiving Office 
showed the lower lip to have a deep cut in its 
mid-portion, and the upper to be nicked. There 
was a cut in the tongue for approximately i cm. 
of its length in the anterior portion on the left. 
Three of the front teeth were missing from their 
sockets — the upper right central incisor, and 
both lower central incisors. Two of these teeth 
were found lying loose anterior to the tongue 
and were lifted out. Several of the roots of these 
teeth were fractured and were seen still in their 
sockets, but loose. The patient was unable to 
completely close the mouth. He was having 
difficulty in expectorating the mixture of blood 
and sputum which accumulated. 

Roentgenograms were made of the mandible 
and mouth region in posteroanterior, right and 
left lateral positions. An additional roentgeno- 
gram was made in the verticosubmental posi- 
tion, and occlusal films of the anterior teeth were 
exposed. These roentgenograms showed a very 
large metallic foreign body lying in a more or 
less horizontal plane in the left sublingual region 
of the mouth; its long diameter was directed in 
an almost true anteroposterior direction. By 
actual measurement following removal this 
foreign body was 5.3 cm. in length and 3 cm. in 



i 


Fir., 2 . Iz:ft and right lateral views of mouth, showing 
the jagged nature of the foreign l>ody. Its size Is 
best seen on these views. 
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width. Its edges were jagged. Several other 
opaque shadows, small in size, and seen best on 
lateral \de\v, appeared to be fillings in teeth. 
The occlusal roentgenograms showed several 
of the front teeth missing, but a few of their 
roots remaining, as had been seen on physical 
examination. There was a small area of bone 
scooped out of the upper border of the mandible 
in its anterior portion. There were no gross frac- 
tures of the mandible or of the maxilla. 

The patient was taken to the operating room, 
and under local anesthesia, the large foreign 
body was removed. There was no difficulty ex- 
perienced by the surgeon in removing it, al- 
though it lay deep in the floor of the mouth and 
was entirely covered by the soft tissues. Several 
small bits of bone were attached to the metallic 
body, and in addition, several tooth fragments 
came out of the sublingual region on irrigation. 
The remaining tooth roots were extracted. 
Sutures were takeJi in the lower lip and in the 
upper gum. The sublingual wound was not 
closed. 

Following operation, the patient was given 
mouth washes, and during the ten days he was 
observed here prior to his remoAMl to a rear area 
hospital, his course was uneventful. 

Two findings in this case were of especial 
interest to us. One was the unusual size of 
the metallic foreign body, particularly 
when compared to the relative size of the 
body part in which it was lodged. The 
other was the minimal amount of trauma 
done to the soft tissues, teeth and mandible 
when the foreign body entered tlie mouth. 
Our conception of tliis finding was that the 



Fig. 3. Verticosubmental view. The foreign body lies 
to the left of the midline. 


patient must have had his mouth open at 
the time the fragment penetrated, a condi- 
tion which he cannot recall due to the heat 
of battle at the moment, and that tlie 
foreign body must liave entered in about 
the same plane in which it was found, which 
would present its smallest diameter to the 
oral aperture. Otherwise, w^e believe that 
the soft tissues and mandible w^ould have 
sustained far greater trauma than they did. 

Ted F. Leigh, M.D. 

Presbyterian Hospital 
622 West 168th St. 

New York 32, N. 1 . 
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THE ROENTGEN TREATMENT OF BURSITIS 

OF THE SHOULDER* 


By BARTON R. YOUNG, M.D. 

PHILADELPHIA, PENKSYLVANIA 


R oentgen therapy has been used 
for bursitis of the shoulder for a suf- 
ficiently long time to establish it as one of 
several recognized forms of treatment. 
Many papers, especially those by Latt- 
man,^° de Lorimier,^ Sandstrdm,^^ Herr- 
man,' Jones, ^ Pendergrass and Hodes,^^ 
Baird,^ Klein and Klemes,** Chapman,^ 
Harris,*^ Brewer and Zink,^ and Borak," 
stress the results from roentgen therapy, 
so valuable information concerning its 
therapeutic effects is available in the lit- 
erature. 

This paper is based on the results ob- 
tained in 87 patients with bursitis of the 


Table I 

BURSITIS — AGE IN'CIDEKCE 


25-29 !3'>-39i4<>-49i5'>-59!6o-69i70-79i 80 + 

1 , ! 1 1 ! 

Total 

1 1 6 

1 1 

Acute 

] 4 1 4 1 ' 

i 1 ^ 1 1 


16 

z 1 

! s 

Subacute 

1 6 1 6 ! I 1 

i ^ 

I 

1 23 

3 1 7 

i 

Chronic 

i 18 ! 6 i ! 

1 , t 

j I 

CC 

: >3 


Grand Total 

1 28 1 16 1 1 

r } 

f 

1 I 

t 

! ^7 


shoulder, treated in the Roentgen Therapy 
Department of the Temple University 
Mospital, principally during the past six 
years. More than this number received 
treatment during this time, but only those 
with complete foliow-up records were se- 
lected for this study. In order to be certain 
tiiat the data concerning the effect of the 
treatment arc reliable, the patients were 
followed for many months in the out-pa- 
tient department. Altiiough the observ'a- 

• j.., „ „ Dr; arr— -rf Ur,!vcrr,!tv Ho-if 


tion period was unnecessarily long in many 
cases, it afforded an opportunity to obtain 
valuable information about recurrences and 
allowed the examining physician to check 
previous statements of the patient in re- 
gard to the effect of the radiation. f 

The cases were placed in one of three 
categories, depending upon the duration of 
the symptoms. Those with symptoms for 
one week or less were classified under the 
heading, acute bursitis. The designation, 
subacute, applies to patients with pain and 
shoulder disability lasting more than a week 
and as long as two months. When the com- 
plaints were of longer duration than two 
months, they were considered as chronic 
in nature. 

Table i shows the incidence of the three 
forms of bursitis in the various age periods. 
In each of the three groups, females pre- 
dominate. In fact, in the group with 
chronic disease, the ratio is two to one. 
Fifty-six of the total of 87 patients are fe- 
males. 

Before the institution of roentgen treat- 
ment, a real effort was made to establish 
a diagnosis by obtaining a careful history 
and evaluating it with the clinical and 
roentgen findings. The clinical findings in 
the acute form are characterized by agoniz- 
ing pain in the shoulder, aggravated by the 
slightest motion of the arm. In the three 
types, the pain is usually worse at night 
and becomes excruciating v/hen the patient 
inadvertently rolls on the affected shoulder 
while in bed. In the usual so-called subdel- 
toid form, the discomfort is particularly 
marked over the greater tubercle and it 
may radiate in all directions from this area. 
Point tenderness is elicited in the greater 

t Dr. W. lldv,'3rd Cb.nmfjcriain ar.d I arc indebted to our 
Consultant in Oncology, Dr. John V. Bl.idy, fortlico.'-ganiyatiDn 
of the fd'ov.->.jp clinicc which iiac m.idc it {W 5 >!!h!cfor metorcf)ort 
thc'.'r ca'c^. 

lita! and Mr-'ica! .Schvil, Pnihidelphin, Pa. 

26 
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tubercle region and there may be evidence 
of local heat and swelling. The motion of 
the arm is greatly limited and attempts to 
rotate or abduct it cause the patient severe 
pain. Less severe pain but considerable re- 
striction in motion is found in the subacute 
and chronic forms. 

In the subacute and chronic formSj the 
diagnosis is often more difficult. It is im- 
portant to obtain as much information as 
possible about the general condition of the 
patient because chronic shoulder pain is 
often on the basis of disease other tiian 
bursitis. Recent and old fracture, arthritis 
of the cervical spine and shoulder, brachial 
neuritis, coronary artery disease with an- 
gina, occupational strain and primary and 
metastatic bone disease are some of the 
conditions that produce shoulder pain 
simulating bursitis. Radiation therapy pro- 
duces a mildly favorable ti-ansitor)' effect 
or no benefit at all in a painful shoulder due 
to any one of the above-mentioned abnor- 
malities. Altliough little is expected from 
the use of radiation when the shoulder pain 
is on tile basis of one of the above-men- 
tioned conditions, ti*eatment is usually in- 
e^d table once the diagnosis of bursitis and 
the possible benefit of roentgen therapy is 
suggested to the patient. 

Roentgen examination of tlie shoulder is 
a necessary preliminary procedure, es- 
pecially in the chronic t}-pe, to rule out or 
establish the presence of arthritis, old and 
recent fracture, osteoporosis, primary and 
metastatic bone disease, and calcification in 
the soft tissues adjacent to tlie head of the 
humerus. 

In tile past, considerable emphasis has 
been placed on the importance of calcifica- 
tion in the soft tissues in tire diagnosis of 
bursitis of the shoulder, yet, experience in- 
dicates that die history and clinical findings 
are much more reliable in the evaluation of 
active disease than the demonstration of 
calcium deposits by roentgen examination. 
Interpreted in a strict sense, the presence of 
calcium deposits indicates previous in- 
flammatory or degenerative disease in the 
tendon or bursa, but is unreliable evidence 


of active disease since in many patients 
die calcification is present without symp- 
toms while others with severe symptoms 
are negative for calcifications. Experience 
in the past indicates that favorable results 
with irradiation are not influenced by the 
presence of calcification and are not de- 
pendent on the disappearance of calcium 
deposits, so no attempt was made to deter- 
mine the length of stay of the calcium in 
the tissues after treatment. 

The usual site of the calcium deposits is 
adjacent to the greater tubercle of tlie 
humerus in the tendon of the supraspinatus 
muscle, but occasionally they are foimd 
elsewhere in the soft tissues in the neighbor- 
hood of the head of the humerus. Supple- 
menting the usual stereoscopic study of the 
shoulder with anteroposterior roentgeno- 
grams, exposed with the arm internally and 
externally rotated, increases the incidence 
of positive findings. The incidence of calci- 
fication in the affected shoulder in this 
series of 87 patients is 43.6 per cent. The 
percentage of patients with calcium de- 
posits in the affected shoulder is practically 
the same in the three groups, there being 
a variation of only 0.4 per cent, as revealed 
by Tables ii, in and iv. 

The physical factors employed in the 
treatment are 180 kv. (av.) constant po- 
tential, 8 ma., 0.5 mm. of copper plus i 
mm. of aluminum filter and 50 cm. target- 
skin distance. With few exceptions, the 
individual dose was 150 r, measured in air, 
at the skin without backscatter, delivered 
through one field either 10 by 15 or 15 by 
15 cm. in size. The beam was either di- 
rected to the anterior or anterolateral 
aspect of the shoulder, depending upon the 
size or site of tlie involved area. 

Most of the acute cases received from 
one to three daily doses with an additional 
dose in one week if necessary. Several in 
this group of 16 were completely relieved 
by a single dose and a few needed only two 
treatments. Many of the 23 patients with 
subacute manifestations w^ere treated twice 
a week for two weeks for a total of four 
treatments. A few received 150 r daily for 
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Table II 


ACUTE BURSmS 

Pain I week or less before treatment 


Complete 
relief — 14 

10 — Relief in week or less (5 of 
these well in 3 days or less) 

4 — Relief in 10-14 days — Well in 

3 weeks or less 

Poor 
result — 2 

1 — Prompt relief but pain re- 
curred in 3 weeks 

I — Slight relief only 

Treated — 16 


Calcification in 7 of 1 6 or 43.7 per cent 

three day's 

and a fourth treatment in one 

week. 



Forty-eight patients with chronic shoul- 
der pain were treated in one of three ways, 
depending upon the severity of the symp- 
toms and the choice of methods by the ra- 
diologist administering the therapy. Twen- 
ty-nine were treated tv'ice a week for two 
weeks, 1 1 received weekly doses usually for 
four weeks, and in 8, doses were adminis- 
tered on three consecutive days with a 
fourth treatment in one week’s time. As far 
as it is possible to determine, the interval 
betw'een treatments made no difference in 
the results in the patients with chronic dis- 
ease. 

The results in 14 of the 16 patients with 
acute symptoms, one week or less, were ex- 
cellent, as indicated by Table 11. Ten of the 
14 were completely relieved of pain in one 
week and of these, 5 were well in three days. 
The additional 4 reported a cure in three 
weeks or less, with marked relief of symp- 
toms from ten days to two weeks. The 2 
remaining cases did not respond well to 
treatment. One obtained a prompt response 
but the pain recurred in three weeks, while 
the other reported some alleviation of the 
acute symptoms but persistence of mild 
pain for many days following the treat- 
ment. 

The responses in 19 of the 23 patients 
with subacute symptoms were good but not 
as prompt as seen in tlie acute cases (sec 
Table ni). Six were well in one week or less 


and the majority of the remaining 13 re- 
ported considerable relief of the pain after 
treatment, with persistence of mild symp- 
toms for about two weeks. In 2 of the 13, 
symptoms lasted for as long as two months. 
Four patients in the subacute group failed 
to respond satisfactorily to treatment (Ta- 
ble III). 

Roentgen therapy yields relatively poor 
results in chronic bursitis, as shown by 
Table iv. In 16 of 48 cases, or 33I per cent, 
a good result was obtained. When favor- 
able, the response was slower than that 
noted in acute and subacute bursitis, but 
most of those patients who were benefited 
reported relief and then disappearance of 
pain in from three to six weeks. A few were 
completely relieved in less than three 
weeks. In some, there was residual limita- 
tion of motion estimated as slight, possibly 
on the basis of adhesions or other inflamma- 
tory'' disease changes. Ten of the patients 
obtained a temporary’’ relief but the pain 
recurred in from one to nine months- 
Usually’-, the pain relief lasted from two to 
six weeks, but in a few the result was of 
longer duration. Perhaps these results 
could be classified as partial relief, but, 
when the patients were interviewed months 
after the treatment, they’’ considered the 
treatments ineffectual since the pain re- 
curred. The remaining 22 were not bene- 
fited at all by the treatment. A careful 

Table III 


SUBACUTE BURSITIS 

Pain a months or Jess lieforc treatment 


Complete 
relief — 19 

! 

6 — ^Wcll in I week or less 

1 10 — Prompt improv'ement but mild 
pain, 2 weeks 

1 1 — Pain relief in 3 v.’ceks 

1 2 — Mild pain lasted 2 months 


; j — Kclief for 2 weeks, recurrence 

Poor 

, I — Relief — 3 mo., recurrence 

result — 4 

i I — -Slight improvement? 


i I — No benefit 

1 

lotal — 23 I 


Calcification in 10 of 23 or 43.4 per cent 
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study of this group showed that in some of 
them the shoulder pain was on some other 
basis than bursitis. Since it was not feasible 
to defer tlie treatment long enough to ade- 
quately study the patients with at)’pical 
shoulder pain, they were treated and the 
negative results classed as failures. 

Table IV 


CHRONIC BURSITIS 


Pain longer than two months before treatment. 

Complete 
relief — 16 

4 — Relief i month or less 

3 — Relief 6 weeks or less 

9 — ^Exact duration of pain after 
treatment not known; follow-up 
indicated complete relief 

Poor 

9 — Relief only 2 months 

result — 10 

I — Relief only g mon ths 

No result — 22 

1 

No relief from pain 

Total — ^48 



Calcific.ition in 21 of 48 or 43.7 percent 


To determine whether the responses dif- 
fered in those patients classified as acute 
and subacute whose history was negative 
for previous attacks of bursitis from those 
with a positive history for previous epi- 
sodes, another grouping was made, termed 
recurrent. Only 9 patients make up this 
group. Ail were pain free from time of the 
previous attack of bursitis that occurred a 
number of months or several years ago until 
the present one. Some of this group sought 
roentgen therap}’’ because they pre^dously 
obtained relief from its use, while otliers re- 
-covered spontaneously from a previous at- 
tack or were treated by other methods. 
With one exception, the responses in this 
group were good so the results are compara- 
ble to those obtained in patients who never 
experienced previous attacks. The results 
are included with the conventional acute 
and subacute cases so the recurrent group 
is not a separate one as far as the statistics 
are concerned. 


SUMMARY AND CONCLUSIONS 

The results obtained with roentgen tiier- 
apy in eight}^-seven patients treated for 
bursitis of the shoulder indicate that it is a 
valuable form of treatment for those cases 
with acute and subacute manifestations of 
the disease. All but t^vo of the patients with 
acute bursitis were relieved of pain, and the 
major! t}' were well in one week or less. 
The responses in the subacute group were 
not as prompt, but more than two- thirds 
reported complete relief of pain in two 
weeks or less and only a few were not bene- 
fited. Only one- third of the group with 
chronic symptoms were cured, and almost 
50 per cent reported no relief of pain. 

The relativeh' poor results with chronic 
bursitis may be due in part either to adhe- 
sions or infiammator}^ soft tissue changes 
and to a lesser degree to an erroneous initial 
diagnosis. The numerous causes for chonic 
shoulder pain simulating bursitis, and the 
lack of response of most of these conditions 
to roentgen therapy, emphasize tlie neces- 
sit)' for careful clinical and roentgen exam- 
inations before the decision is reached to 
administer treatment. 

The presence of calcium in the soft tis- 
sues of the shoulder is of lesser importance 
than the histor}' and clinical findings in the 
diagnosis of bursitis. The incidence of cal- 
cification in the affected shoulder of the 
patients in this series is 43.6 per cent. Since 
favorable results with roentgen therap}' 
are not dependent on the disappearance of 
calcium deposits, no attempt was made to 
determine their length of stay in the tissues 
after treatment. 

The results with recurrent bursitis are 
comparable to those obtained in patients 
with an initial attack, so irradiation should 
not be withheld from a patient w^ith acute 
or subacute bursitis simply because the his- 
torv indicates an episode of the disease at 
some time in the past. However, the lack of 
response when dealing with chronic bursitis 
is sufficient reason to withhold further ir- 
radiation as none of the patients in this 
group benefited from a second series when 
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the results from the first series were inde- 
terminate or poor. 

Temple University Hospital 
3401 North Broad St, 

Philadelphia 40, Pa. 
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IRRADIATION SICKNESS IN RATS* 

By CAROL G. JOHNSON, B.A., CARL F. VILTER, M.D., ayid TOM D. SPIES, M.D. 

BIRjnXGHAJfj ALABAMA 


INTRODUCTION 

TT is well known that the welfare of manv 

persons with tumors, leukemia, and 
various types of dermatitis is dependent 
upon the administration of sufficient roent- 
gen-ray dosage to control the condition. 
But severe irradiation sickness often makes 
it difficult to give adequate therapy. The 
action of radiation on living matter is of 
such complexit}- that treatment for the pre- 
vention of irradiation sickness has remained 
of necessity' on a nonspecific basis. There is 
no known mechanism by which tlie physi- 
cian can be certain of protecting even,’- 
atom and molecule of body tissue. The 
living tissue protoplasm is a complex 
material consisting of water, proteins, 
lipoids, carbohydrates, electrolytes, en- 
zymes, hormones, and perhaps many other 
organic compoimds. Each cell of the human 
body is an exceedingly complicated unit of 
physico-chemical equilibriimi. During ir- 
radiation manifold chemical changes are 
produced in regions where the energy 
quanta are absorbed. Witli large dosage, 
disorganization of the cell constituents re- 
sults and significant effects, botli beneficial 
and detrimental to the patients, are pro- 
duced. These radiobiologic reactions are 
largely determined by the size of the dose, 
the quality of the wavelength of radiation, 
and the frequency and manner of its ap- 
plication. 

In the Nutrition Clinic in Birmingham, 
Alabama, the problem of irradiation sick- 
ness has been one of great interest for seven 
years. Our studies*-" have made the use of 

' Bean, W. B., Miter, R. W., and Spies, T. D. Effect of roent- 
gen-ray on the blood codehydrogenases I and II. yirr:. Ir.!. ileJ., 
^939» C5’? 7^3~"7^b. 

- Bean, W. B., Spies, T. D., and Miter, R. W. Note on irradia- 
tion sickness, x-ir:. J. Sc., 1944, 3 oS, 46-54. 


careful dietary- and vitamin therapy seem 
logical, if on empiric grounds alone, since 
nutrition is often deranged in persons need- 
ing radiotherapy. Accordingly, it was 
desired to determine more specifically the 
importance of the nutritional level and the 
value of various dietan,* and parenteral sup- 
plements. Rats were chosen for the study of 
irradiation sickness reported in tliis com- 
munication since they so closely resemble 
human beings in many nutritional and 
metabolic characteristics and since they 
enable more adequately controlled experi- 
ments. 

MATERI.A.LS AND METHODS 

For this study, which has been carried 
out over a period of eighteen months, 824 
Sprague-Dawley albino weanling rats were 
used in the tu'enty experiments, usually in 
groups of fift}'-tvvo. The ex-periments were 
begun when the rats were twenty-six to 
twenty-nine days old. They were con- 
tinued until the rats were from fifty-four 
to ninety-five days old. The rats were 
housed in individual cages, and daily in- 
dividual weight records were kept. Each rat 
was provided with the prescribed diet and 
with water ad Uhititm. Adequate control 
groups which were not exposed to roentgen 
radiation were used to parallel fully the test 
conditions in each experiment. 

The test rats were given a single massive 
dose of radiotherapy vatying from 600 
roentgens to Soo roentgens in the different 
experiments. The factors used were 200 kv, 
or 210 kv., 15 ma. or 20 ma., 50 cm. dis- 
tance, 0.5 copper and i mm. aluminum 
filter, and a 20 by 20 cm. cone. For this 
exposure tlie rats were arranged in wooden 
boxes 20 bv 20 cm. which were di\nded into 


* UnJversky of Cincmnat: Studies in Nutrition at the HiUman Hospital, Birmingham, .Alabama. From the Department of Interna! 
Medicine, Univci^ity of Cincinnati College of Medicine. _ . > o 
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eight equal compartments. One rat was 
placed in each compartment and the box 
was covered with a wire screen. The com- 
partments were of such a size that the rats 
were able to assume any elongated position; 
hence it is thought that the total irradiation 
was fairly uniform over the entire surface 
of the body. The roentgen dosage was 
measured by means of an integron placed 
directly above the box containing the rats. 
It was necessary to determine the critical 
dosage level for each set of experimental 
conditions so that approximately one-half 
of the rats would die and the other half 
would survive the irradiation. At the time 
of the roentgen treatment the age of the 
group of rats in the different experiments 
varied from thirty-eight days to ninety-one 
days. It was necessary to employ a massive 
dose of roentgen rays in order to obtain ob- 
jective criteria for the incidence and 
severity of irradiation sickness. Those 
criteria used were percentage fatality, post 
roentgen therapy survival time, weight 
changes, observations on activity and food 
consumption. 

In these experiments various diets were 
employed in order to establish different 
nutritional levels. The nutritionally com- 
plete diet consisted of Purina Dog Chow 
Checkers ad libitum (stock diet). In some 
cases this diet was limited in amount to 5 
gm, daily, which was the quantity found 
experimentally to produce approximately 
balanced metabolism so that no appreciable 
weight changes occurred from day to day. 
Two essentially similar vitamin-free diets 
were also used in various experiments. 


ritfimin-Jree Die! A 


Cornst.arch 

68% 

Vitamin-test casein 

18% 

I.ard 

10% 

S.alts (( 7 S.P. salt mixture 11) 

4% 

riti-.nA.js-Jree Diet B 


68% 

Vjtarnin-tcst casein 

18% 

Vcgct-iblc oil 

to% 

Saits (U.S.P. salt mixture ii) 

4 % 

The U.S.l^. salt mixture 11 
composition: 

had the following 


Sodium chloride (U.S.P) 4 - 35 % 

Magnesium sulfate (U.S.P.) 13 - 70 % 

Sodium biphosphate (U.S.P.) 8.72% 

Potassium phosphate (K2HPO4) 23.98% 

Calcium biphosphate CaH4(P04)2H20 13 - 5 ^% 

Ferric citrate (U.S.P. reagent 17.5% Fe) 2.97% 

Calcium lactate (U.S.P.) 3 ^- 7 °% 


The value of daily oral vitamin sup- 
plements to the vitamin-free diet A was 
studied by administering them three days 
before the roentgen treatment and con- 
tinuing daily thereafter until the termina- 
tion of the experiment. The following daily 
supplements were dissolved in 5 cc. of water 
and added to each rat’s usual vitamin-free 


diet: 

Thiamine 0.2 mg 

Pyridoxine 0.2 mg 

Inositol 0.2 mg 

Riboflavin 0.2 mg 

Nicotinamide 2.5 mg 

Calcium pantothenate lo.omg 

Choline hydrochloride 20.0 mg 


Each rat was also given daily 0.5 cc. of a cod 
liver oil preparation which contained 850 
U.S.P. units of vitamin A and 85 U.S.P. 
units of vitamin D per gram. 

Parenteral medications which were tested 
were: 

Vitamin Be — in daily intraperitoneai doses of 0.5 
mg. and i.o mg. dissolved in saline 
Vitamin K — in daily intraperitoneai doses of o.oi 
mg. and o.i mg. dissolved in saline 
Thiamine and nicotinamide — in daily intraperi- 
toncal doses of 0.5 mg. each dissolved in saline 
Folic acid — in daily subcutaneous doses of 25 mi- 
crognams dissolved in saline and sodium bicarbo- 
nate solution. 

Crude liver extract (Lilly, 1 U.S.P. unit per cc.) — 
in three subcutaneous doses of 0.2 cc., the first 
two days before the roentgen treatment, the sec- 
ond immediately after the roentgen treatment, 
and the third two days after the treatment. 

With the exception of the crude liver ex- 
tract, which was given in three single doses, 
all the parenteral medications were begun 
two days before the roentgen treatment 
and continued daily thereafter until the 
termination of the experiment. Control 
groups receiving saline injections were used 
to parallel each of the groups receiving any 
parenteral medication. 
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RESULTS 

Of the twenty experiments carried out, 
the results of the most significant ones will 
be reported. Ex-periments xi, xix, and xx 
were of especial interest and are reported in 
detail in Figures 1-6 and in Table i. 

It was necessary to determine the critical 
roentgen-ray dosage level at which ap- 
proximately one-half of the rats died within 
three weeks after the radiation exposure. 
Depending on the age of the rats, tempera- 
ture and other experimental conditions, 
this dosage level was either 650 roentgens 
or 700 roentgens. Older rats were found to 
withstand the roentgen-ray exposure better 
than younger ones. 

Forty-four and forty-six day old rats 
maintained on a vitamin-free diet were 
exposed to 650 r on the twentieth experi- 
mental day. They were given three doses of 
0.2 cc. of Lilly crude liver exti'act (i U.S.P. 
unit per cc.), the first dose two days before, 
the second dose the day of, and the third 
dose two days after the roentgen-ray ex- 
posure. These subcutaneous injections gave 
no indication of protective value against 
irradiation sickness. 

Rats maintained on a stock diet were 
given intraperitoneal injections of o.oi mg. 
or o.i mg. of vitamin K dissolved in 0.5 cc. 
of saline daily, beginning t\vo days before 
tlie exposure to r. These different 
groups of rats were 37, 42, 49, 56, and 60 
days old at the time of the roentgen ir- 
radiation. This medication gave no signifi- 
cant evidence of prophylactic or thera- 
peutic value in irradiation sickness. In- 
traperitoneal injections of 0.5 mg. or i.o 
mg. of pyridoxine (vitamin Be) in other 
groups of rats under the same test condi- 
tions showed possible protective value. 
The evidence, however, was not statistically 
sufficient to warrant a definite statement. 

Similarly, daily intraperitoneal doses of a 
combination of 0.5 mg. of thiamine and 0.5 
mg. of nicotinamide dissolved in 0.2 cc. of 
saline gave no statistically significant 
evidence of protective value, though the 
results indicated such a trend. This medica- 
tion was given to rats maintained on stock 
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diet and exposed to 700 r when thirty-eight 
days old. 

Folic acid in daily subcutaneous doses of 
25 micrograms dissolved in 0.2 cc. of saline 
and sodium bicarbonate solution also gave 
evidence of a trend towards possible protec- 
tive value. This medication was tested on 
rats exposed to 700 r when thirty-eight days 


on a vitamin-free diet as compared with 
those maintained on a limited amount of 
stock diet (5 gm.). The importance of the 
nutritional status of a rat in determining 
the degree of irradiation sickness following 
exposure to roentgen radiation is also shown 
in Experiment xi. In addition, this experi- 
ment demonstrates the value of daily oral 


Table II 

MEDICATION'S TESTED FOR PROTECTIVE VALUE AGAINST IRRADIATION SICKNESS IN RATS 



Roentgen-Ray Exposure 


Protective 

Value 

Diet 

Age of Rat 
(in days) 

Dosage 

(roentgens) 

Medication 

Vitamin-free 

44 or 46 

650 

Crude liver extract — three doses, 

0.2 cc. subcutaneously 

0 

Stock 

37 > 49 , 

56, or 60 

7C0 

Vitamin K — daily, o.oi m.g. or o.i 
mg. intraperitoneally 

0 

Stock 

37 , 42, 49 , 

56, or 60 

700 

Pyridoxine — daily, 0.5 mg. or i.o 
mg. intraperitoneally 

+(?) 

Stock 

38 

700 

Thiamine and nicotinamide — daily, 

0.5 mg, each intraperitoneally 

+(?) 

Vitamin-free 

38 

700 

Folic acid — daily, 25 micrograms 
subcutaneously 

+(?) 

Vitamin-free 

48 

1 

650 

1 

Daily oral supplements: 

Thiamine o.lmg. 

Pyridoxine 0.2 mg. 

Inositol 0.2 mg. 

Riboflavin 0.2 mg. 

Nicotinamide 2.5 mg. 

Calcium pantothenate lo.omg. 
Choline hydrochloride 20.0 mg. 

M 


of age. The rats were maintained on a 
vitamin-free diet ad lihUiini or on the stock 
diet in an amount limited to 5 gm. This 
quantity of stock diet was found to main- 
tain fairly balanced metabolism with mini- 
mal weight changes. Table i shows the 
results of the testing of folic acid in Experi- 
ments XIX and xx. 'J’hese two experiments 
are reported together since they were in 
every way identical. 

lexperiments xix and xx (Table i) clearly 
demonstrate also tlic increased incidence of 
fatal irradiation sickness in rats maintained 


vitamin supplements of thiamine, pyri- 
doxine, inositol, riboflavin, nicotinamide, 
calcium pantothenate, and choline hydro- 
chloride, beginning three days prior to the 
roentgen-ray exposure. Previously these 
rats were maintained solely on a vitamin- 
free diet. On the t\ventieth experimental 
day, when these rats were forty-eight days 
old, they v/ere given 650 r. Figures 1-6 show 
the weight curves and fatalities for each of 
the groups of rats in this experiment. 7 'he 
striking difference in the incidence of fatal 
irradiation sickness between those rats on 
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the vitamin-free diet and those on the stock 
diet is clearly shown. In groups 2 a and 2 b, 
which are identical, the value of the oral 
vitamin supplements is demonstrated in 
that the number of fatalities is so markedly 
diminished. Table ii presents a summary of 
the protective value in irradiation sickness 
of the medications tested. 

In Experiment xi there was a consid- 
erable difference in size between the fats 
on the vitamin-free diet, and those on the 
unlimited stock diet. The rats on the stock 


tion so that there can be no question of the 
fact that the dosage received by the rats of 
all the groups was the same. Since the 
results of all these experiments are cor- 
roborative, Experiment xi may still be 
considered significant in spite of the differ- 
ence in size of the rats in different groups at 
the time of roentgen irradiation. 

DISCUSSION 

The difference in tlie incidence and 
severity of irradiation sickness in rats of 



diet weighed about twice as much as tlie 
deficient rats at the time of roentgen ir- 
radiation. It therefore seemed possible that 
the smaller rats received a greater and 
more penetrating dose of roentgen rays 
than did the larger rats. This then could 
pardy account for the gready increased 
number of fatalities in those groups. In the 
later experiments the amount of stock diet 
was limited to 5 gm. daily as in Experi- 
ments XIX and xx. Widi these controlled 
diets, all the rats were approximately the 
same size at the dme of roentgen irradia- 


different ages is of interest. It is a basic 
concept in radiotherapy that the younger 
and more rapidly growing cells are the 
most susceptible to the lethal effects of the 
rays. It is therefore interesting to find that 
the younger rats seem more susceptible to 
severe and fatal irradiation sickness than do 
older rats. 

The weight curves of the rats in Experi- 
ment XI (Fig. 1-6) clearly show the usual 
pattern of weight changes following roent- 
sen-ray exposure. Immediately after the 
roentgen irradiation, there is a primary 
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GROUP 3 - WEIGHT CURVES FIVE RATS 
VITAMIN FREE DIET- CONTROLS 
NO X-RAY TREATMENT 
RATS ^31-^35 


DATE OF X-RAY 
TREATMENT OF 
G.ROUPS 1,2,5 


E>c«n>n«r!Ql Age 0 
Owdog’col Age 28 



17 19 20 

45 4748 


Fig. 4 


GROUP 4 — WEIGHT CURVES FIVE RATS 
STOCK DIET - CONTROLS 
NO X-RAY TREATMENT 
RATS -36- -40 


DATE 0*" X-RAY 
TREATMENT O'" 
CROU=>S 1,2,5 



Eiceri’nento! Age 0 3 

Age 23 3l 


17 19 20 

45 4748 
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weight-loss period of three to five days’ 
duration, w'hich may be terminated by 
death. This rapid weight loss is probably 
caused by a change in water metabolism. 
Subsequently the rats experience a period 
of weight gain which may last only a few 
days or which may continue indefinitely in 


Vilter and Tom D. Spies 

pallor is always followed by death. All these 
facts can be used as criteria for the severity 
of the irradiation sickness in the rats. 

It should be noted in Figure 4 and in 
Table i that many of the rats in the control 
groups maintained on the vitamin-free 
diets in Experiment xi and in Experiments 



Fig. 6 


the cases of the rats which fully survive the 
roentgen exposure. Some rats, however, 
then begin a second weight-loss period of 
varying length. If this occurs it is usually 
followed by death. Irregularities in growth 
curves may be caused by a temporary lack 
of water through experimental error. 

Several general observations can be 
made of the rats after roentgen irradiation, 
d'he rats are noticeably less active, at least 
until the start of the weight gain period. 
I’he food consumption is markedly di- 
minished. The fur becomes considerably 
loosened though it is not actually shed. 
There is often evidence of diarrhea. The 
rats may assume an extremely pale ap- 
pearance so that the ears, eyes, feet, and 
tail become almost colorless. This severe 


XIX and xx also died, though they had not 
been exposed to roentgen radiation. This 
indicates the severity of the deficiencies 
which are produced by^ these vitamin-free 
diets. This factor must be recognized in the 
consideration of the fatalities follow’ing 
roentgen-ray exposure. 

SU.MMARY AND CONCLUSIONS 

Criteria for the incidence and severity of 
irradiation sickness in rats following ex- 
posure to a single massive dose of radio- 
therapy were percentage fatality, weight 
changes, observations on activity and food 
consumption, and autopsy findings. The 
roentgen-ray dosage was determined to give 
approximately 50 per cent fatality under 
each set of experimental conditions. 
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These findings establish the fact that 
young rats on a vitamin-free diet showed 
marked increased susceptibility to fatal ir- 
radiation sickness when compared with rats 
maintained on an adequate diet. It is of 
considerable importance that we were able 
to demonstrate tliat the daily oral vitamin 
supplements of thiaminCj pyridoxine, ino- 
sitol, riboflavin, nicotinamide, calcium pan- 
tothenate and choline hydrochloride, begun 
tliree days before the roentgen-ray ex- 
posure, greatly decreased the incidence of 
fatal irradiation sickness in rats otherwise 


maintained on a vitamin-free diet. These 
observations on 824 rats under controlled 
conditions support our clinical observations 
in this Nutrition Clinic that persons with 
nutritive failure have increased suscepti- 
bility to irradiation sickness. Until the 
basic mechanisms of irradiation sickness are 
fully understood, treatment for its preven- 
tion and alleviation will necessarily remain 
on a nonspecific and symptomatic basis. 

Tom D. Spies, M.D. 

Hillm.an Hospital 
Birmingham 3, Alabama 
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definitely in intensity but was still quite distinct 
on May 6, 1945, two months after the exposure. 
The two overlapping zones on the right had 
faded appreciably and were losing their identity 
by May 6, 1945, period of fifteen and seven 
weeks respectively after the exposure. The zone 
in the suprapubic region had also faded some- 
what. By May 18, 1945, the fading had pro- 
gressed definitely but slightly. 

The original exposures were made with a zco 
ma. Philips tube, oil immersed with an inherent 
filtration equivalent to at least 0.5 mm. A 1 but 
no added filtration.* The trial exposure to the 
right lateral thigh was made with a 100 ma. 
single focus, oil immersed Machlett tube, 
Aeromax “12,” witlr an inherent filtration not 
over 0.5 mm. aluminum. It is not known what 
factors or types of equipment were used at tlie 
previous hospitals. With the same factors em- 
ployed in making the trial exposure to the right 
thigh namely twelve seconds, 30 ma., 85 kv., at 
19 inch tube-target distance with the same type 
of tube, Machlett Aeromax “la” (with a West- 
inghouse machine in place of the Philips 
originally used), it was found that 32 roentgens 
were delivered in air. The measurements were 
made with the Victoreen ionization chamber 
in Lieutenant Colonel Rude’s laboratory. Sub- 
sequently in this department with a Philips 200 
ma. tube and the Philips machine with the same 
factors mentioned above, it was determined 
that 23 roentgens were delivered in - air. No 
sphere gap was available to check the voltages 
at the time of these two measurements but it is 
evident that different outputs are to be expected 
considering that different tubes, different types 
of transformers as well as slightly different line 
voltages were utilized. Still ^e anteroposterior 
views were made at approximately 24 inch 
tube-target distance, the exposure factors being 
70 kv., four seconds at 30 ma., which even when 
multiplied by two would still be considerably 
Jess than that employed in the trial exposure. 

It should be considered that the tech- 
nique employed on this patient has been 
used many times on others apparently 

* 1 mm. AI filter has since been secured for this tube. 



Fig. 2. Right side (nearest the camera) showing zone 
of “chocolate erythema” ten days after trial 
exposure. 


without untoward results. In fact, the cus- 
tomary procedure in studies of the lumbar 
and sacral spine has been to take antero- 
posterior and lateral views of the entire 
region and spot anteroposterior and lateral 
views of the lumbosacral region. In addi- 
tion, oblique views have been made when 
indicated (occasionally stereoscopic).’ Since" 
most of our patients were white, any ery- 
thema would have been noted very readily. 
To sum up all these factors, it seems evi- 
dent this patient was unduly sensitive to 
roentgen rays.' 

Fortunately, such sensitivity happens 
but rarely but since it does occur it serves 
to emphasize tlie importance of ascertain- 
ing what exposures have been made and 
the advisability of using additional filters. 
The importance to the patient of knowing 
this fact is obvious, and he has been cau- 
tioned to inform his physician regarding 
his sensitivity should he ever require fur- 
ther roentgen examination or more particu- 
larly roentgen treatment. 

3917 Lexington St. 

Chicago 24, III. 
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A VISIT TO RONTGEN’S LABORATORY IN 1923 

By PAUL C. HODGES, M.D. 

Division of Roentgenology, The University of Chicago 

CHICAGO, ILLINOIS 


C OLONEL Etter’s account* of his 194S 
visit to the Physical Institute in war- 
ruined Wurzburg recalls to my mind a visit 
that I made in the Spring of 1923, reported 
orally at the 1923 meeting of the American 
Roentgen Ray Society but until now have 
not published. 

It was a rainy day in May, 1923, when I 



Fig. I. Photograiih of Rontgen at tlie age of sixty- 
three. Purchased from a professional photographer 
in Munich and presented to me in China by my 
friend, Dr. Adrian Taylor. 

called at the University of Wurzburg and 
presented my credentials to Professor von 
Frey, the head of the Physiological Insti- 

• fitter, I,. F.. I’osi-war visit to Uontgen's l.ilwatory. Am. J. 
Uor.t.Tr.r..vot..iV Rad. Tnr raf-v, 1945,5/, 547-551. 


tute. At that time I was a member of the 
faculty of the Peking Union Medical Col- 
lege and since my sabbatical year was 
financed in part by a fellowship from the 
Rockefeller Foundation I carried letters of 
introduction from some of the officers of 
that organization. Those letters opened von 
Frey’s door for me despite the fact that he 
had to be called away from a class, but it 



Fig. 2. PJiysical Institute as it appeared in 1923. The 
plaque which was attached to the building in 1905 
freely translated reads: “In this building, in the 
year 1895, W. C. Rontgen discovered the rays that 
have been named for him.” Colonel Etter’s 1945 
Figure J /1 seems to be taken from about the same 
point. If this assumption is correct, then the years 
have seen several changes. The iron railing and 
vines have been removed. The corner window has 
been walled up and the old plaque has been re- 
placed by lettering on the new masonry at the 
former window site. 
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Fig. 3. Laboratory room in which Rontgen discovered the x-ray. By 1923 when this photograph was made, 
electrical conduits, outlets and motors had been added but the clock, stools and benches were used by 
Rontgen. At the extreme right of this photograph is the edge of the door that is pictured in Figure 4. 


was my otlier letters from my former 
teachers and his old friends in the Depart- 
ment of Physiology at the University of 
Wisconsin that opened his heart and caused 
him to turn over his class to an assistant so 
that he might devote the rest of tiie day to 
me. 

It was my purpose, I told von Frey, to 
see for myself the laboratories in which 
Rontgen discovered the x-ray. He escorted 
me to the nearby Physical Institute and in- 
troduced me to the current director. Pro- 
fessor Wagner, but tlie reception far 
from cordial. Rontgen had been gone from 
Wurzburg for twent}"-three years and in the 
few weeks since his death his old institute 
had not had time to get -used to the idea 
that now he belonged to them again rather 
than to jN'Iunich where the closing years of 
his life had been spent. Middle-class Ger- 
mans and particularly universit}^ people 


had more pressing problems than Rontgen 
museums and sentimental journeys by 
Americans because an explosive inflation of 
the currency was ruining them. I'his infla- 
tion was generally attributed to the dis- 
astrous outcome of World War I and, by 
implication, to Americans, whose armies 
had had so much to do witli that outcome. 
Even with my imperfect knowledge of Ger- 
man, I understood enough fragments of the 
conversation to realize that von Frey was 
having no easy time penetrating Wagner’s 
reticence and disarming his conviction that 
this visiting American was a nuisance and 
probably had better be shown the door. He 
persevered, however, and gradually under 
his persistent urging and his im failing smile, 
Wagner’s suspicious resen^e melted into 
helpfulness that at times became almost 
cordial. 

At tliat time there were sharp restrictions 
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Fig. 4. Door through which Rontgen passed x-rays. 
It is said that Rontgen dismantled this door to de- 
termine why plates taken through it showed cer- 
tain bands of decreased density. He demonstrated 
that these bands were shadows cast by white lead 
that had been used as a filler between panels and 
mouldings. 

on the carrying of currency, cameras, bin- 
oculars, and so forth, across the Swiss- 
German border; and to avoid trouble I had 
brought in no camera. Instead it was my 
plan to employ a commercial photographer 
to make photographs of the laboratory if 
the authorities were willing. Wagner was 
agreeable to this and so off through the rain 
we went, von Frey and I, in a hired carriage 
to the photographer’s shop. The photogra- 
pher, we found, would be glad to oblige but 
he pointed out that this dark rainy day was 
far from ideal for indoor photography. 
Would it not be better, he said, to plan for 
the work today but actually do it later and 
then send the plates to me? This seemed 
reasonable, and so the three of us went back 
to the laboratory to decide with Wagner 
as' to just what should be photographed. 


There was to be one plate, of course, of 
the outside of the building to show the 
dedicatory plaque that had been attached 
to it in 1905 (Fig. 2); a second of the labo- 
ratory room in which the discovery had 
been made (Fig. 3); a third of the door 
through which Rontgen had passed a beam 
of x-rays (Fig. 4); a fourth of Rontgen’s 
desk bearing his parents’ photographs and 
his Nobel Prize (Fig. 5); and a fifth of some 
of the tubes, screens and targets that had 
figured in the discovery (Fig. 6). These 
arrangements being completed, I thanked 
Wagner for the privilege of visiting his 
laboratoi*}’' and having it photographed and 
with von Frey took the photographer back 
to his shop where I paid him in United 
States dollars for the work that he had 



Fig. 5. Desk and chair of Professor Rontgen. At the 
time of my visit in 1923, this desk was in a dusty 
storeroom in which there had begun to collect the 
material that in time would stock a museum. In 
the interval between my visit and the photogra- 
pher’s return the room was cleaned and its con- 
tents arranged for public exhibition. On the top 
shelf of the desk arc photographs of Rontgen's 
parents and lying among the papers on the desk is 
his Nobel, Prize certificate. • . - 
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Fig. 6 . Tubes, targets, screens and electromagnets used by Rontgen in connection 
Colonel Etter’s Figures 3^, 3 ® and 3C show that by 1945 much material had 
museum. 


with his discovery, 
been added to the 


agreed to do on the first bright day. I had 
privately discussed with von Frey the 
propriety of my doing something for 
Wagner’s laboratory in return for the 
courtesy shown me and he had suggested 
that the gift of a set of the photographer s 
prints no doubt would be acceptable. The 
inflation had rendered university budgets 
so nearly valueless that even such a modest 
expenditure as this could scarcely be af- 
forded by the Institute. My payment to the 
photographer included a set of prints that 
he was to hand to Professor Wagner. 

Several weeks later tliere arrived at my 
lodgings in Zimich, Switzerland, a set of 
prints and a letter from the photographer 
but no plates. The plates, he explained, 
could not be sent after all because of some 
real or imagined government regulation. 
The second set of prints had been turned 
over to Professor Wagner and please would 


I send the photographer another five dollars 
because his expenses had been greater than 
he had estimated. 

In Tuly, 1923, I returned to the United 
States and on visiting Hollis Potter in 
Chicago was invited by him to report at the 
September meeting of the American Roent- 
gen Ray Society on roentgenology in China 
and on my trip to Rontgen ’s laboratory. It 
was too late to be included in the regular 
program but he could put me on as one of 
the after-dinner speakers at the dinnei 
dance September 23. Mr. Silas W. Nourse, 
a professional photographer from Palisade, 
New Jersey, made lanterns lides for me from 
my Wurzburg prints and was present on 
the evening when I show’ed them, having 
come to Chicago to assist the late Mr. Paul 
B. Hoeber arrange the scientific exhibit. 
Since I was not on the regular program, it 
was not rec^uired that I submit a manu- 
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script for publication, and being busy with 
other matters at the time I was glad to 
escape the chore. Accordingly when several 
friends asked where the photographs were 
to be reproduced and when, I explained 
that I was not publishing them but had 
authorized Mr. Nourse to make copies for 
anyone who wanted them. 

In the years since my return to the 
United States in 1927 I have on occasion 
loaned the original prints to friends who 
were writing books on Rontgen and have 


presented sets of slides to others who are 
teachers of roentgenology. Recently I have 
seen reproductions of my photographs 
credited to this or that source, sometimes 
even with a copyright claim; and a current 
advertisement of one of the filrn manufac- 
turers uses one of them but credits it to a 
Cleveland collection. 

University of Chicago, 

Division of Roentgenology 
Chicago 37, 111 . 
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Research and Standardization Committee: Edith H. 
Quimby, Chairm.an, New York, N. Y., James L. 
Weatherwax, Philadelphia, Pa., Robert B. Taft, 
Charleston, S. C. 

Education and Publicity Committee: Edwin C. 
Ernst, Chairman, St. Louis, Mo., Howard B. Hunt, 
Omaha, Neb., G. Allen Robinson, New York, N. Y. 

janezeay Lecture Committee: Douglas Quick, Chair- 
man, New York, N. Y., E. H. Skinner, Kansas City, 
Mo., G. Failla, New York, N. Y., L. A. Pomeroy, 
Cleveland, Ohio, F. W. O’Brien, Boston, Mass., 
F. E. -Adair, New York, N. Y. 

Representatives on American Board oj Radiology: 
Douglas Quick, New York, N. Y., B. P. Widmann, 
Philadelphia, Pa., F. W. O’Brien, Boston, Mass. 

Committee on Arrangements: To be appointed. 

Twenty-ninth Annual Meeting, 1947: To be an- 
nounced. 
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^ EDITORIALS 


ANOMALIES OF THE AORTIC ARCH AND 

GREAT VESSELS 


F or more than two hundred years there 
have appeared in the medical literature 
reports of aberrations in the development 
of the arch of the aorta or of arteries lead- 
ing from it, and of congenital heart lesions, 
but it was not until the epoch-making 
work of Maude Abbott that the subject 
became of such general and widespread 
interest that, as Paul White says, “we no 
longer regard it with either disdain or awe 
as a myster}' for the autopsy table alone 
to discover and to solve. She has been . . . 
most important ... in establishing con- 
genital heart disease as a living part of 
clinical medicine.’' 

Maude Abbott’s’ splendid “Atlas of Con- 
genital Cardiac Disease” was published in 
1936 but we have travelled a long way 
since that date not so much in the basic 
anatomical knowledge which she so clearly 
elaborated but in the surgical approach to 
the cure or relief of some of these anomalies, 
particularly those of the aortic arch and 
its branches. 

This surgical approach to the alleviation 
of certain of these anomalies which bring 
about symptoms has been made possible 
by die roentgenologist who has provided 
techniques for recognition of many of these 
malformations in the living subject. 

Quite recently Neuhauser^ has called at- 
tention to the importance of the roentgen 
diagnosis of double aortic arch and other 
anomalies of the great vessels. The recog- 
nition of these anomalies and their dem- 
onstration by the roentgen ray is of creat 
importance because with the perfection of 

: Afiivjrt, F,. Atlas of Congcniwi Cardiac Diwacc. 

Anirncan Heart As«0';!atjcn, New York, 1936. 

- Nrahau'-tr, H. I). Roentgen diagnosis of douldc aortic arch 

i other ar.ontalics of the cre.at vetsds. Am. J. Kor.sTCr.t.oL. & 
R.s'x THKr.M'V, Jdv, 


surgical technique and the mastery of 
the problems of preoperative and postoper- 
ative care, most of these anomalies, par- 
ticularly those that are disabling or fatal 
in their effects, are now amenable to cure 
or improvement. 

In ISTeubauser’s important paper is given 
a workable classification of the anomalies 
that involve the aorta and the vessels 
which stem from it. He points out that a 
knowledge of the embryological develop- 
ment of the aortic arch is essential for a 
complete understanding of the pathogenesis 
of these anomalies, but in his paper he has 
presented only a minimum of anomalies 
and he has limited his discussion to the 
roentgen diagnosis, emphasizing the fact 
that in many of these anomalous conditions 
the diagnosis can be made only by means 
of an adequate roentgenological study. He 
sets forth the various anomalies which are 
productive of symptoms and describes the 
detailed roentgenological examinations that 
are necessar}- to bring about a recognition 
of these anomalies, calling particular atten- 
tion not only to the roentgenoscopic but 
to the roentgenographic methods of study, 
and above all, to the importance of out- 
lining the esophagus with barium in order 
to definitely establish its relation to the 
aortic arch and its anomalies that might be 
productive of symptoms. 

While some of these anomalies of de- 
velopment of the aortic arch may produce 
few or no symptoms and are frequently of 
only academic interest. Gross and Ware,® 
as well as Neuhauser and others, have 
pointed out a variety of complaints that 
may come from these regional malforma- 

■* Gross, R. E., and Unre, P. F. Surgical significance of aortic 
ardi anomalies. Sur^., Cynu. 0 ^;/., October, 1546, 435-448. 
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tions. Associated with tliese anomalies may 
be dysphagia, stridor, dyspnea, cyanosis, 
hoarseness, cough, pain in the upper chest 
and vague sensations in the arms, and in 
addition they may impose an extra burden 
on the heart because of an arteriovenous 
type of shunt or ma}' lead to severe de- 
rangements in the circulation because of 
an obstruction in the aortic pathway. In- 
fants and children presenting such symp- 
toms should have careful roentgenological 
studies, keeping in mind the possibility of 
the anomalies of development of the aortic 
arch as a possible causative factor. 

The brilliant chapter that is being writ- 
ten in the surgical treatment of anomalies 
of the aortic arch and its vessels imposes 


an added responsibility upon the roent- 
genologist in the recognition of these anom- 
alies. Since the only possible means by 
which a certain diagnosis can be established 
is by careful roentgenological studies, it is 
incumbent upon the roentgenologist to 
fortify himself with the knowledge of the 
types and varieties of anomalies that may 
be expected and of the careful roentgeno- 
logical observations and techniques which 
are needed in order to arrive at a proper 
diagnosis in these conditions which have 
until within recent years been considered 
of only academic interest but are now of 
vital interest because of the possibility of 
surgical cure. 
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J. Anthony Hill 


ELLIS ROBERT BADER 
1888-1946 


D r. ELLIS ROBERT BADER, of Cin- 
cinnati, Ohio, died of chronic myelog- 
enous leukemia on June i6, 1946, at the 
age of fifty-eight. Dr, Bader was born in 
I'lamilton, Ohio, and obtained his early 
education there. He attended the Univer- 
sity of Cincinnati College of Medicine 


from which he graduated in 1913. 

During World War ], Dr. Bader served 
first as a medical officer in the Briti.sh 
Army and later transferred to the United 
States Army. In 1919 he became associated 
in the private practice of radiology with 
Dr. William Doughty which continued 
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until the latter’s death in 1944. He is sur- 
vived by his wife, Dorothy Adams Bader, 
a daughter, Harriet Bader Wilks who is a 
registered nurse, and a son, Robert who is 
a medical student. 

During his professional career. Dr. Bader 
was Radiologist at Bethesda and Deacon- 
ess Hospitals in Cincinnati, and at the 
time of his death, was Radiologist at Christ 
Hospital. He was also on the staff at the 
Children’s Hospital. In 1940 and 1941, he 
was President of tlie staff at the Deaconess 
Hospital. In previous years, he had been 
Radiologist at St. Elizabeth’s Hospital in 
Covington, Kentucky, and also served the 
Veterans’ Administration as Radiologist. 
He had been Secretary of the Cincinnati 
Academy of Medicine and, from time to 
time, was a member of some of its commit- 
tees. He was also a member of several im- 
portant committees of the Ohio State 
Medical Association. In 1937, he was First 
Vice-President of tlie Radiological Society 
of North America and, prior to that, had 
been Counselor for Southern Ohio for 
many years. At the time of his death, he 
was Councilor for Southern Ohio of the 
American College of Radiology and was 
the Second Vice-President of the i^merican 


Roentgen Ray Societ^^ At the time of his 
death, he was also President of tlie Radi- 
ological Section of the Cincinnati Academy 
of Medicine. For many years, he had been 
Assistant Professor of Radiology at the 
Cincinnati College of Medicine. He was also 
a member of the Cincinnati Academy of 
Medicine, the Ohio State Medical Associa- 
tion and tlie American Medical Associa- 
tion. 

To those who knew Dr. Bader, certainty 
of purpose characterized his life. He was 
unswervingly devoted to his home and 
family and after that came his professional 
career which he followed with fixed and 
definite purpose. He had an unusually wide 
circle of friends and acquaintances in the 
Cincinnati area and he was well known in 
national radiological circles. He was known 
for his honesty and integrity and had built 
an enviable reputation as a radiologist. In 
his life, he reflected only credit on the 
practice of medicine in general and on the 
specialty of radiology in particular. The 
American Roentgen Ray Society has lost 
a valuable member and his associates a 
devoted friend. 

Harold G. Reineke 
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EUGENE ROLLIN CORSON 
1856-1946 


D r. EUGENE ROLLIN CORSON died 
in Savannah, Georgia, on June 10, 
1946, at the age of ninety. He was born in 
Washington, D. C., July ao, 1856. Dr. 
Corson was a life member of the American 
Roentgen Ray Society and was an honor 
guest at one of its annual meetings. He was 
also honored by invitations to present 
papers before learned societies in this coun- 
try and abroad, and also by the Georgia 
Medical Society, which tendered him a 
testimonial dinner and meeting. 

The usual obituary would be largely a 
repetition of a fine article entitled “A 
Pioneer Roentgenologist” written by Dr. 
E. H. Skinner and published in the Ameri- 
can Journal of Roentgenology and 
Radium Therapy, 1931, Vol. 26, pp. 759- 
764. It is urged that this splendid tribute 
to Dr. Corson by Dr. Skinner be read. It 
well describes his life and works, and gives 
a bibliography of his writings. 

He was a man of many interests. He 
read and discussed with equal fervor not 
only the different branches of medicine but 
also the allied studies of philosophy and 
spiritualism. He was interested in public 
education, especially that pertaining to the 
Negro, and he studied the Negro as a race. 
Ev'en when his roentgenological contribu- 
tions were receiving national and inter- 
national acclaim, he could not be persuaded 
to limit his efforts to radiology. In his 
dramatic way he proclaimed himself a 


physician and surgeon and continued to fol- 
low the many calls and duties of a general 
practitioner. It was a sad day in his life 
when the radiation injuty to his hand neces 
sitated his giving up surgery and obstetrics. 
He was happiest when treating the humble 
and destitute. He was a poor business man; 
his income suffered. He had in his office a 
plaster statue of “The Charity Patient.” 
One of my early remembrances of him was 
the reverent way he pointed to it and gave 
me some understanding of our obligations 
to the poor. He was artistic and tempera- 
mental and had a kind and sympathetic 
nature. The sufferings and hardships of 
others affected him, and made him an easy 
prey to the narcotic habitues. 

It is my firm belief that had he lived in a 
teaching center and limited his endeavors 
to radiology, the stimulus of his associates 
and the richer clinical material would have 
fired his imagination to more fruitful ac- 
complishments. 

His last days were not happy. His mind 
was active, but his body weak. The malig- 
nant changes which followed the exposure 
he experienced when studying his own wrist 
were the cause of his death. This treatise, 
“The Normal Movements of the Carpal 
Bones and Wrists,” was published in 1898, 

He leaves his wife, two daughters, and a 
son whose grief we share. 

Robert Drane 
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MEETINGS OF ROENTGEN SOCIETIES='-' 


United States of .America 


-American Roentgen RavSocietv 
Sfcrc’Jt-y. Dr. H. D.ibncy Kerr, University Hospital, 
Iowa City, Iowa. Annu.al meeting: 1947, to be an- 
nounced. 

.American Coelege or Radiology 
Secrflary, Mac F. C,iha!, :o N. Wackcr Drive, Chic.igo 6. 
■Annu.al meeting: 1947, to be .announced. 

Section ok Radiology, .American .M.edical .Association 
Secraary, Dr. U. V. Portmann, Cleveland Clinic, Cleve- 
land, Ohio. Annual meeting; 1947, to be .announced. 
-Americ-an Radicsi Society 

•S'rcre/.tiyv, Dr. H. F. Hare, 605 Commonwealth .Ave., 
Boston, Mass. .Annual meeting: 1947, to be an- 
nounced. 

-Alabama Radiological Societa’ 


Sfcrt'ltiiy, Dr. John D. Peake, Alobile Infirmary, Mobile 
.Ala. Nc-Kt meeting time and place of .Alabama State 
Medical .Association. 

.Arkan.sas Radiological Society 
Secretary, Dr. Fred Hames, 511 National Bldg., Pine 
Bluff, -Ark. Meets every three months and also at time 
•md place of State Medical .Association. 

Radiological Society of North .America 
Secretary, Dr. D. S. Childs, 607 Medical .Arts Bldg., Syra- 
cuse, N. A’. .Annual meeting: Palmer House, Chic.ago, 
111 ., Dec. 1-6, 1946. 

Radiological Section, Baltimore Medical Society 
Secretary, Dr. Walter L. Kilby, Baltimore. Meets third 
Tuesday each month, September to May. 

Section o.n Radiology, California M edical. Association 
Secretary, Dr. D. R. MacColl, 2007 Wilshire Blvd., Los 
.Angeles 5, Calif. 

Radiologic.al Section, Connecticut Medical Society 
Secretary, Dr. Max Climan, C4C Tnimbull St., Hartford, 
Conn. Meets bi-monthly on second Thursday, at place 
selected by Secretary. Annual meeting in May. 

Section o.v Radiology, Illinois State Medical Society 
Secretary, Dr. H. W. .Ackemann, 321 W. State St., Rock- 
ford, 111. 

Radiological Section, Los Angeles Co. Med. Ass.v. 
Secretary, Dr. Roy W. Johnson, I407 S. Hope St., Los 
Angeles, Calif. Meets on second Wednesday of each 
month at the County Society Building. 

Radiological Section, Solthern Medical Association 
Secretary, Dr. Roy G. Giles, Temple, Te.xas. 

Brookly.v Roentgen Raa* Society 

Secretary, Dr. A. H. Lew, i354^^Carroll St., Brooklyn 13, 
N. Y. Meets monthli’on fourth Tuesday, October to April. 

Buffalo Radiological Societt 
Secretary, Dr. Joseph S. Gian-Francheschi, 610 Niagara 
St., Buffalo, N. Y. Meets second Monday of each month 
except during summer months. 

Chicago Roentgen Society 
Secretary, Dr. T. J. Wachowski, 3 10 Ellis .Ave., Wheaton, 
111 . Meets second Thursday of each month October to 
.April inclusive at the Palmer House. 

Ci.vciNNATi Radiological Society 
Secretary, Dr. Samuel Brown, 707 Race St., Cincinnati, 
Ohio. Meets third Tuesd.ay of each month, October to 
May, inclusive. 

Cleveland Radiological Society 
Secretary, Dr. Carroll C. Dundon, 11311 Shaker Bird., 


Cleveland, Ohio. Meetings at 6:30 p.m. on fourth Mon- 
day of each month from October to .April. 

Dallas-Fort Worth Roentgen Study Club 
Secretary,^ Dr. X. R. Hyde, Medical .Arts Bldg., Fort 
Uorth, Texas. Meets in Dallas on odd months and in 
Fort Worth on even months, on third Monday, 7:30 p..m. 

Denver Radiological Club 
Secretary, Dr. W. C. Huyler, 1619 Milwaukee, Denver 6, 
Colo. Meets third Friday of each month at Department 
of Radiology, Colorado School of Medicine. 

Detroit Roentgen ILay a.vd R.tDiu.M Society 
Secretary, Dr. E. R. Witwer, Harper Hospital. Meets 
monthly on first Thursday from October to M.tv, at 
W.nync County Medical Society Building. 

Florida Radiological Society 
Secretary, Dr. J. M. Dell, Jr., 333 W. Main St., S., Gaines- 
ville, Fla. Meetings in May and November. 

Georgia Radiological Society 

Seaetary, Dr. James J. Clark, 47S Peachtree St., At- 
lant.i, Ga. Meets in November and at annual meeting 
of Medical .Association of Georgia in the spring. 

Radiological Society or Kansas City 
Secretary, Dr. .Arthur B. Smith, Sco A^yle Bldg., Kan- 
sas City, Mo. Meets third Thursday of each month. 

Illinois Radiological Society 
Secretary, Dr. Wm. DeHollandcr, St. John’s Hospital, 
Springfield, 111 . Meets tlu-ee times a year. 

Indiana Roentgen Society 
Secretary, Dr. J. A. Campbell, Indiana University Hos- 
pitals, Indianapolis 7. Meets second Sunday in May. 


Iowa X-Ray Club 

Secretary, Dr. .Arthur W. Erskine, 3:6 Higley Bldg., 
Cedar Rapids, Iowa. Luncheon and business meeting 
during annual session of Iowa State Medical Society. 
Special meetings by announcement. 


Kentucky RADioLociaAL Society 
Secretary, Dr. W. C.Martin,_3ei W. Broadway, Louis- 
ville. Meets annually in Louisvilleon first Saturday in Apr. 

Long Island Radiological Society 
Secretary, Dr. Marcus ^Viener, i430-48th St., Brooklyn, 
N. y. Meets Kings County Med. Soc. Bldg, monthly 
on fourth Thursday, October to May, 8:30 p.m. 

Louisiana Radiological Society 
Secretary, Dr. J. R. Anderson, 1130^ Louisiana Ave., 
Shreveport. Meets annually during Louisiana State Med- 
ical Society Meeting. 

Michigan .Association or Roentgenologists 

Secretary, Dr. E. M. Shebesta, 1429 David ^yhitney Bldg., 
Detroit. Three meetings a year, Fall, Winter, Spring. 

Milwaukee Roentgen i^v Society 
Secretary, Dr. C. A. H. Fortier, 231 W. Wisconsin Ave., 
hlilwaukee, Wis. Meets monthly on second Monday at 
University Club. 

Minnesota Radiological Society 

Secretary, Dr. Chauncey N. Borman, 802 Medical Arts 
Bldg., Minneapolis 2, Minn. Two meetings yearly, one at 
time of Minnesota State Medical -Association, the other 
in the fail. 

Nebraska Radiological Society ^ , 

Secretary, Dr. D. A. Dowell, Medical Arts Bldg., Omaha, 
Neb. Meets third Wednesday of each month, at 6 p.m. 
at either Omaha or Lincoln. 


• Secretaries of societies not here listed are requested to send the necessarj information to the Editor. 
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New Ehglakd Roektgen Ray Society 

Secretary, Dr, George Levene, Massachusetts Memorial 
Hospitals, Boston, Mass. Meets monthly on third Friday, 
Boston Medical Library 
New Hampshire Roentgen Ray Society 
Secretary, Dr. A. C. Johnston, Elliott Community Hos- 
pital, Keene, N. H. Meets four to six times yearly. 
Radiological Society or New Jep.sey 
Secretary, Dr. W. H, Seward, Orange Memorial Hos- 
pital, Orange, N. J. Meets annually at time and place 
of State Medical Society. Mid-year meetings at place 
chosen by president. 

New York Roentgen Society 

Secretary, Dr. Ramsay Spillman, 115 East 6ist St., 
New York City. Meets monthly on third Monday, New 
York Academy of Medicine, at 8:30 p.m. 

North Carolina Radiological Society 

Secretary, Dr. J. E. Hemphill, 323 Professional Bldg., 
Charlotte a, N. C. Meets in May and October. 

North Dakota Radiological Society 

Secretary, Dr. L. A. Nash, St. John's Hospital, Fargo, 
Meetings held by announcement. 

Central New York Roentgen Ra Society 
Secretary, Dr. C. F. Potter, 820 S. C'-ouse Ave., Syracuse. 
Three meetings a year. January, May, November. 

Ohio Radiological Society 

Secretary, Dr. Henry Snow, 1061 Reibold Bldg., Dayton, 
Ohio. Meets during annual meeting of Ohio State Medi- 
cal Association. 

Orleans Parish Radiological Society 

Secretary, Dr. Joseph V. Schlosser, Charity Hospital, 
New Orleans 13, La. Meets first Tuesday of each month. 
Pacific Roentgen Society 

Secretary. Dr. L. H, Garland, 4J0 Sutter St., San Fran- 
cisco^ Calif. Meets annually, during meeting of California 
Medical Association. 

Pennsylvanu Radiological Society 
Secretary, Dr. J. M. Converse, 416 Pine St., Williamsport, 
Philadelphia Roentgen Ray Society 
Secretary, Dr. C. L. Stewart, Jefferson Hospital. Meets 
first 'Thursday of each month, October to May, at 8:00 
P.M., in Thomson Hall, College of Physicians. 
Pittsburgh Roentgen Society 
Secretary, Dr. L. M. J. Freedman, 115 South High- 
land Ave. Meets 6:30 p.m. at Webster Hall Hotel on 
second Wednesday each month, October to May inclusive. 
Portland Roentgen Club 

Secretary, Dr. Selma Hyman, University of Oregon Medi- 
cal School, Portland, Oregon. Meets monthly 2d Wednes- 
day, 8:00 P.M., Library' of Universitj’ of Oregon Medical 
School. 

Rochester Roentgen Ray Society, Rochester, N. Y. 
Secretary, Dr. Murray P. George, Strong Memorial Hos- 
pital, Meets monthly on third Monday from October to 
May, inclusive, 8 p.m. at Strong Memorial Hospital. 
Rocky Mountain Radiological Societi' 

Secretary Dr. A. M, Popma, 220 N, lurst St., Boise, Idaho. 
Sr. Louts Society of Radiologists 

.Secretary, Dr. Edwin C. Erns^ Beaumont Medical Build- 
ing, St. Louis, Mo. Meets fourth Wednesday of each 
month, except June, Julj', August, and September. 

San Djeco Roektoe.n Societi' 

Secretary, Dr. R. F. Niehaus, 1831 Fourth Ave., San 
Diego, Calif. Meets monthly, first Wednesday at dinner. 
San Francisco Radiological Society 
Secretary,^ Dr. Joseph I.evitin, 516 Sutter St., San Fran- 
cisco 2, Calif. Meets monthly on the third Thursday at 
7:4? P.M., Srst six months of the year at Lane Hall, 
Stanford University Hospital, and second six months at 
Toland Hall, University of California Hospital. 
Shreveport Radiological Club 

Secretary, Dr. R. W. Cooper, Cha.rity Hospitel, Shreve- 
port, La. Meets monthly on third Wednesday, at 
7:30 PAt., September to May inclusive. 

South C.srolika X-Ray Societ-y 
Secretary, Dr. T. A. Pitts, Baptist Hospiul, Columbia, 
S, C. hlccts in Charleston on first Thursday in Novem- 
ber, alto at the rime and place of South Carolina State 
Medical .'TJtociarion. 


Tennessee Radiological Society 

Secretary, Dr. J. M. Fr^rc, 707 Walnut St., Chattanooga, 
Tenn, Meets annually at tne time and place of the 
Tennessee State Medical Association. 

Texas Radiological Society • 

Secretary, Dr. R, P, O’Bannon, 650 Fifth Ave., Fort 
Worth 4, Texas. 

University or Michigan Departiaent of Roentgen- 
ology Staff Meeting 

Meets each Monday evening from September to June, 
at 7 p,M, at University Hospital. 

University of Wisconsin Radiological Conference ^ 
Secretary, Dr. E. A. Pohle, 1300 University Ave., Madi- 
son, Wis. Meets every Thursday from 4:00-5:00 p.m.. 
Room 301, Service Memorial Institute. 

Utah Radiological Conference 

Secretary, Dr. Henry H. Ixrner, School of Medicine, 
University of Utah, Salt Lake City i. Meets ist and 3rd 
Thursdays monthly from 7:30 to 10 p.m.. Salt Lake 
County General Hospital, September to June. 

Utah State Radiological Society 

Secretary, Dr. M. Lowrv Allen. Judge Bldg., Salt Lake 
City I, Utah, Meets tnird Wednesday in September, 
November, January, March and May'. 

Virginia Radiological Society 
Secretary, Dr. E. L. Flanagan, 116 E. Franklin St., 
Richmond, Va. Meets annually in October, 
Washington State Radiological Society 
Secretary, Dr. Thomas Carlile, 1115 Terry' St., Seattle. 
Meets fourth Monday each month, October through May, 
College Club, Seattle. 

X-Ray Study Club or San Francisco 

Secretary, Dr. J. M. Robinson, University of California 
Hospital. Meets monthly, third Thursday evening. 
Cuba 

Sociedao de RadiologU y Fisioterapia de Cuba 
President, Dr, J. Manuel Viamont^ Hospital Mercedes, 
Habana, Cuba, Meets monthly in Habana, 

Mexico 

Sociedad Mexicaka de Radiologia y Fisioterapia 
General Secretary, Dr. D. P. Cossio. MarseIJa No. Ii, 
Mexico, D. F. Meets first Monday of each month. 
British Empire 

British Institute or Radiology Incorpofjited with 
the Roentgen Society 

Medical Members' meeting held monthly' on third Friday 
at 2:30 P.M. and Ordinary Meeting at same rime on 
following Saturday, October to May, 32 Welbeck St., 
London, W.i. 

Section or Radiology or the Royal Society of Medi- 
cine (Confined TO Medical Members) 

Meets third Friday each month at 4:45 p.m. at the Royal 
Society' of Medicine, i Wimpole St., London, 

Faculty or Radiologists 

Secretary, Dr. M. H. Jupe, 23 Welbeck St., London, W.i 
England. 

Section or Radiology and Medical Electp-icity, Aus- 
tralasian Medical Congress 

Secretary, Dr. H. M. Cutler, 139 Macquarie St., Sydney, 
New South Wales. 

Radiological Section or the Victorian Bp~anch or the 
British Medical Assocution 

Secretary, Dr. Keith Hallam, St. George's Hospital, 
K.E.W^, Melbourne, E. 4, Victoria, Australia. Meets 
monthly from March to November inclusive. 

Canadian Assoctation or Radiologists 
Secretary. Dr, E. M. Crawford, aioo Marlowe Ave., 
Montreal 28, P. Q. 

Societ£ Canadienne-Francaise d'Electrolooie et de 
Radiologie Medicales 

Secretary, Dr. Origine Dufresne, 4120 Ontario St,, East, 
Montreal, P, Q, 

Section of Radiology, Canadian Medical Association 
Secretary, Dr, C, M. Jones, Inglis St., Ext. Halifax, N. S, 
Radiological Section, New Zealand British Medical 
Association 

Secretary, Dr. Colin Anderson, Invercargill, New Zea- 
land, Meets annually. 
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South America 

SoCIEDAD ArGEN’TIKA DE RaDIOLOGIA 

Secretan', Dr. Guido Gotta, Buenos Aires, .Argentina. 
Meetings are held monthly. 

SociEDAD Peruana de Radiologia 
Secfftar^-y Dr. Julio Bedova Paredes, .Apartado, 2306 
Lima, Peru. Meetings held monthly except during 
Januarj-, February and March, at the .Asociacidn 
MMica Peruana “Daniel .A. Carri6n,“ Yillalta, 218, 
Lima. 

CoxTiNEXT-Ai. Europe 

Ceskoslovenska spolec.vost pro rontgenologu a 
RADIOLOOII V PrAZE 

Secretary: hlUDr. Roman B 15 na, Praha XII, Ko- 
runni i6o, Czechoslovakia. 

SociED.'tD Espakola DE Radiologia y Electrologia 
Seaytaty, Dr, J. Martin-Crespo, Fuencarral, 7. Madrid, 
Sp.ain. INIeets monthly in Madrid. 

SociETE ScissE de Radiologie (Schweizerische Rokt- 
gen-Gesellschapt) 

Secretary for French language. Dr. Bab.iiantz, Geneva. 
Secretary for German language. Dr. Max Hopf, Effinger- 
str.asse 49, Bern. Meets annually in different cities. 
SoClETATEA RoMAN.A DE RaDIOLOCIE SI EleCTROLOGIE 
Secretary, Dr. Oscar Mcllcr, Str. Banual M 5 r 2 cine, 30, 
S. I., Bucurcsti, Roumania. Meets second Monday in 
everj' month with the exception of July and .August. 
All-Russian Roentgen Ray .Association, Leningrad; 
USSR in the State Institute of Roentgenologj' and 
Radiolog}', 6 Roentgen St. 

Secretaries, Drs. S.'.A. Reinberg and S. G. Simonson. 
Meets annually. 

Leningrad Roentgen Ray Society 
Secretaries, Drs. S. G. Simonson and G. A. Gustcrin. 
Meets monthly, first Monda)' at 8 o’clock, State Institute 
of Roentgenology and Radiology, Lcningr.ad. 

Moscow Roentgen Ray Society 
Secretaries, Drs. L. L. Holst, .A. W. Ssamygin and S. T. 
Konobejevsky. Meets monthly, first Monday, 8 p.m. 
Sc.A.NDINAnAN RoENTGEN SOCIETIES 

The Scandinavian roentgen societies have formed a joint 
association c.alled the Northern .Association for Medical 
Radiology, meeting ever}* second year in the different 
countries belonging to the Association. 

C.A.NCER TEACHING DAY 

A Cancer Teaching Day was held at the 
Hermann M. Biggs Memorial Hospital, 
Ithaca, New York, on October 10, 1946. 
The meeting was called to order at 4:00 
P.M. by the Cliairman, Dr. N. Stanley 
Lincoln, Superintendent of the Hermann 
M. Biggs Memorial Hospital. The opening 
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remarks were made by Dr. Louis C. Kress, 
Director of the Roswell Park Memorial 
Institute. Two papers were given: “Cancer 
of die Lung” by Dr. Richmond Douglass, 
Senior Tuberculosis Hospital Physician, 
Hermann M. Biggs Memorial Hospital, and 
“Cancer of the Esophagus” by Dr. John H. 
Garlock, Attending Surgeon, Mt. Sinai 
Hospital, New York. The Chairman of the 
evening meeting was Dr. Robert H. Broad, 
President of the Medical Society of die 
County of Tompkins. The following tivo 
papers were presented: “Cancer of die 
Cervix” by Dr. Gray H. Twombly, Co- 
director, Gynecological Service, Memorial 
Hospital, New York, and “Cancer of the 
Breast” by Cushman D. Haagensen, As- 
sistant Professor of Surgery, College of 
Physicians and Surgeons, New York. 

ALABAMA RADIOLOGICAL SOCIETY 

At the April meeting of die Alabama 
Medical Association, a group of radiologists 
met and organized die Alabama Radiologi- 
cal Societ)'. The next meeting will be at die 
same time and place as the Alabama State 
Medical Association. The officers are as 
follows: President, J. A. Meadows, M.D., 
Birmingham; Vice-President, Courtney S. 
Stickley, M.D., Montgomery; Secretary- 
Treasurer, John Day Peake, M.D., Mobile. 

CHICAGO ROENTGEN SOCIETY 

At a recent meeting of the Chicago 
Roentgen Societ}’-, die following officers 
were elected for the coming year: President, 
Earl E. Barth, M.D., Chicago, Illinois; 
Vice-President, Fay H. Squire, M.D., 
Chicago, Illinois; Secretary, T. J. Wachow 
ski, M.D., Wheaton, Illinois. 
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Books sent Jor review are acknowledged under: Books Received. This must be regarded as a sufficient return 
for the courtesy of the sender. Selections will be made for review in the interest of our readers as space permits. 


Pediatric X-Ray Diagnosis; A Textbook 
FOR Students and Practitioners of Pedi- 
! atrics, Surgery and Radiology. By John 
• CafFey, A.B., M.D., Associate Professor of 
Pediatrics, College of Physicians and Sur- 
geons, Columbia University; Associate Pedia- 
trician and Roentgenologist, Babies Hospital 
and Vanderbilt Clinic, New York City, etc. 
Cloth. Price, S12.50. Pp. 838, with 71 1 illus- 
trations. Chicago: The Year Book Publishers, 
1945 - 

In 1910, Dr. Thomas M. Rotch published 
“The Roentgen Ray in Pediatrics." Since then 
no book devoted entirely to pediatric roentgen 
diagnosis has appeared. The publication of 
Caffey’s volume supplies a long standing need 
for a reference and textbook for both radiolo- 
gists and pediatricians. In remedying this need, 
he has written a complete treatise, based on his 
experience of the past twenty years. The re- 
productions of the roentgenograms are all taken 
from the files of the roentgen departments with 
which he is associated. In his preface, he states 
his purpose is twofold: description of shadows 
cast by normal and morbid tissues, and clinical 
appraisal of roentgen findings in pediatric diag- 
nosis. In this he has been extremely successful. 

The text is divided into six sections; (i) The 
Head and Neck; (2) The Thorax; (3) The 
.•\bdomen and Gastrointestinal Tract; (4) 
The Pclv-is and Genito-Urinary Tract; (5) The 
Extremities and (6) The Vertebral Column. In 
each section the normal roentgen appearance is 
first described followed by descriptions of the 
various morbid processes. The sections are well 
co%'ercd and throughout the reader is impressed 
by the wide experience of the author with a re- 
sultant authoritative expression of his clinical 
appraisal of the roentgen findings. The illustra- 
tions of the roentgenograms are clear and draw- 
ings are freely used to illustrate anatomical 
findings. The bibliography is not voluminous 
but is nevertheless sufficient to permit further 
study of any subject. The style is readable and 
succinct- The format is excellent. 

One of the salient features of the book is the 
emphasis upon normal roentgen anatomy. 


Another is the inclusion of the most frequently 
occurring conditions in infants and children 
with omissions of those of infrequent occur- 
rence, thus permitting more ample discussion 
of the former. There is little of a controversial 
nature in the author’s opinions to which excep- 
tion might be taken. 

Caffey’s book should be included in the 
library of every radiologist and as a reference 
book for pediatricians it cannot be excluded. 
For those radiologists whose pediatric patients 
are of limited number it is a godsend. 

R. S. Bromer 

Electron and Nuclear Counters: Theory 
and Use. By Serge A. Korff, M.A., Ph.D., 
Associate Professor of Physics and Super- 
visor of Physics Research, College of Engi- 
neering, New York University. Price, $3.00. 
Pp. 212, with 69 illustrations. New York; 
D. Van Nostrand Company, Inc., 1946. 

Since its introduction almost forty years ago, 
the Geiger counter tube has become a powerful 
measuring instrument for ail types of radiations. 
Although the most startling developments of 
these tubes as detector and measuring instru- 
ments have taken place during the last few 
years and mostly in connection with atomic 
energy investigation, they have been used for 
years in numerous other research projects. In 
radiology, Geiger counters have been used to 
detect lost radium. Subsequently, surveys of 
protection against roentgen rays and radium 
were carried out with Geiger counters, and re- 
cently the instrument has become indispensable 
for detecting and measuring minute traces of 
radioactive isotopes introduced into the organ- 
ism. A wide variety of counters have been built 
for numerous purposes, but detailed informa- 
tion on their construction and use is not yet 
generally available. 

This book is welcome since it is one of the 
first comprehensive reports on electron and 
nuclear counters. It will undoubtedly shed light 
on many confused and haphazard ideas about 
counters v/hich have been circulated during the 
last few years- Tracing the historical develop- 

:6 
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ment of Geiger counters from the Rutherford- 
Geiger alpha-ray counter described in 1908 and 
the Geiger point counter of 1913, Korff describes 
in great detail the theory and operation of 
proportional counters as well as self-quenching 
and non-self-quenching Geiger counters. This 
is followed by practical suggestions regarding 
the preparation and construction of counters 
and by a critical discussion of errors and cor- 
rections made in evaluating the counts. A 
chapter on auxiliary electronic circuits in con- 
nection with counters concludes the valuable 
text material. This last chapter contains a list 
of articles and books on electronic circuits and 
on counter problems as well as references to 
commercial sources of supply of counters, cir- 
cuits and materials for their construction. This 
latter list, unfortunately, is far from complete. 

A general bibliography as well as an author 
and subject index for the book is appended. To 
radiologists who will become more and more in- 
volved in problems requiring the use of counter 
equipment, this book can be highly' recom- 
mended as a textbook and guide in the con- 
struction and successful operation of Geiger 
counter apparatus. 

Otto Gt.-isser 

Ultraviolette Strahlex: Ihre Erzeuguxg, 
Messuxg UNO Axwexduxg IX Medizix, 
Biologie uxd Techxik. Yon A. E. Herbert 
Meyer, Dr. phil., und Ernst Otto Seitz, Dr. 
phil. Mit einem Geleitwort von Professor 
Dr. B. Rajewsky, Direktor des Kaiser- 
Wilhelm-Institutes fur Biophysik, Frankfurt 
a.M. Cloth. Price, Sio.oo. Pp. 308, Mth 217 
illustrations and 40 tables. Berlin: Walter de 
Gruyter & Co., 1942. J. W. Edwards, Pub- 
lisher, Ann Arbor, Michigan. 

This book has been prepared by the authors 
for the physician, biologist, chemist and physi- 
cist who all are using ultraviolet rays in their 
respective fields of endeavor. So far a survey of 
the entire field has been lacking and this publi- 
cation is presented for the purpose of filling that 
gap. 

In an introductory chapter some of the basic 
principles concerning spectra and the general 
laws governing light waves are briefly outlined. 
The production of ultraHolet rays and the 
various types of ultraHolet lamps are discussed 
in detail; this chapter includes also some data 
regarding the sun and its spectum. Considerable 
space is devoted to the problem of measuring 


ultraviolet rays and most accepted methods, 
including some of their advantages and dis- 
advantages, are described. About one-third of 
the book has been assigned to the physical, 
biological and photochemical effects of ultra- 
violet rays and their use. The material is or- 
ganized under the following headings: Fluores- 
cence and phosphorescence, the fundamental 
biologic effects of ultrawolet rays, erythema and 
pigmentation, biologic effects of ultraviolet 
rays and their application in medicine, rickets 
and vitamin D, therapeutic lamps and their 
evaluation, technical application of ultraviolet 
lamps. A rather interesting experiment is the 
use of large units of ultraviolet lamps in one of 
the mines of the former Krupp concern. The 
miners take off their working clothes in one 
room, pass through showers and walk naked at 
a set rate of speed through “radiating” gang- 
ways. It is stated that in the thus irradiated 
group the incidence of colds, influenza and 
rheumatism was decreased to about 33 1 per 
cent as compared with the non-irradiated group. 
The bibliography contains 953 references. As a 
reference work covering the literature up to 
1941 this book is recommended to all working 
with ultraviolet radiation. 

Erxst a. Pohle 

Physical Chemistry of Cells axd Tissues. 
By Rudolf Hober, University of Pennsyl- 
vania School of Medicine, Philadelphia, Pa. 
With the collaboration of David I. Hitchcock, 
Yale University School of Medicine, Labora- 
tory of Physiology, New Haven, Conn.; J. B. 
Bateman, Mayo Clinic, Rochester, Minn.; 
Dawd R. Goddard, University of Rochester, 
Biological Laboratories, Rochester, N. Y.; 
Wallace O. Fenn, University of Rochester, 
School of Medicine and Dentistry, Rochester, 
N. Y. Cloth. Price, S9.00. Pp. 676, with 70 
illustrations. Philadelphia: The Blakiston 
Company, 1945- 

A generation of students in cell physiology 
has grown up under the more or less direct in- 
fluence of the successive (1902-1926) editions of 
Professor Hober’s Physikalische Chemie der 
Zelle und der Geivehe; and the present successor 
volume assumes its place as a valuable aid to the 
advanced student and investigator in the field. 
The subject of the book is physiology treated 
“as a branch of physical chemical science deal- 
ing with life as a physical, though exceedingly 
complex system, that may be subjected to 
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scientific analysis like any other natural 
object.” 

In Section i (91 pages), Hitchcock expounds 
selected aspects of physical chemistry, viz.: dif- 
fusion in liquids; reaction velocity and enzyme 
action; elements of thermodynamics; electromo- 
tive force; some properties of aqueous solutions. 
The treatment assumes that the reader already 
has some knowledge of the subject. Although 
condensed in treatment, this subject matter is 
competently presented. However, the necessity 
for this section may well be debated in view of 
its restricted scope and the availability of ade- 
quate texts. 

In Section 2 (121 pages), Bateman presents a 
valuable discussion, instructive and stimulat- 
ing, of large molecules, their physicochemical 
properties and their architectural significance in 
living matter. 

In the next three sections (154 pages), 
Hober introduces the reader to the architecture 
of protoplasm and discusses in considerable de- 
tail the structure and permeability of the proto- 
plast surface, and the influence of some extra- 
cellular factors on cellular activity. The wide 
range and complexity of the subjects treated 
compel admiration for the author’s industry and 
broad background. The student will find here 
many facts and much else to ponder upon. 

In Section 6 (74 pages), Goddard gives a com- 
prehensive and lucid presentation of the enzy- 
matic mechanisms underlying the respiration of 
cells and tissues with emphasis on the physico- 
chemical approach. Whether it belongs in this 
or another section of the book, there is unfortu- 
nately no exposition of the beautifully inte- 
grated system of gaseous, and ionic equilibria 
in mammalian blooH (and erythrocytes) as in- 
fluenced by the respiratory cycle of tissues. 

The subject of tissue (particularly muscle) 
contractility is discussed by Fenn in Section 7 
(79 pages). This includes an excellent account of 
the pertinent experimental observations (up to 
September, 1942) and of the successive theories 
of muscle contraction. 

In the final Section 8 (87 pages), Hober con- 
siders passive penetration and active transfer 
in animal and plant tissue, viz.: intestinal ab- 
sorption; formation of urine; permeability of 
the body surface of animals and plants; elabora- 
tion of digestive juices. A closing discussion 
deals v/ith the energetics of active transfer, the 
transferring dewces and their mechanics. 

Because of its general content and its critical 


approach to the problems of cell physiology, this 
book is almost an essential for those interested 
in the field. 

Barnett Cohen 

Karolinska. Sjukhuset. Redogorelse for Forsta 
Etappen^av Karolinska Institutets Nybyg- 
gnader A Norrbacka Vid Stockholm. Pa 
byggnadskommittens uppdrag utarbetad av 
Th. Borell, Gosta Forssell och Einar Key. 
Cardboard. Pp. 265, with 60 illustrations and 
22 plates of plans and sections. Stockholm, 
Sweden: P. A. Norstedt & Soner, 1944. 

Through the courtesy of Professor Gosta 
Forssell, of Stockholm, we have recently re- 
ceived a prospectus of the new Caroline Hos- 
pital of the Caroline Institute of Stockholm, and 
it has seemed to the Editor that the readers of 
the Journal will be glad to learn of this new 
institution. 

The Caroline Hospital was erected by the 
Swedish State as a purely State institution, 
affiliated with the State Medical School in 
Stockholm, the Caroline Institute. The City of 
Stockholm, the County of Stockholm, and the 
King Gustaf V Jubileum Foundation also con- 
tributed to its construction and equipment and 
assist in its upkeep. 

New structures built or contemplated for the 
Caroline Institute occupy 559,000 square 
meters on the outskirts of Stockholm city. The 
projected hospital is very elaborately described 
in a beautifully bound and printed book of 265 
pages plus some 22 large extended drawings, 
showing the floor plans of the various divisions 
of the hospital. The institution, as projected, 
will have 1,056 beds, including 138 beds for the 
radiotherapeutic clinic. Surgical and medical 
outpatient departments are situated one on 
either side of the ground floor and the roentgen 
diagnostic department is one floor up. 

The King Gustaf V Jubileum Clinic consists 
of a radiotherapeutic clinic, a radiopathological 
and a radiophysical department. This includes 
the wards, the outpatient department, thera- 
peutic department, the offices, lecture halls, 
library, etc. There is also an observation ward. 
The radiopathological department communi- 
cates directly with the radiotherapeutic clinic. 
For technical reasons the radiophysical depart- 
ment is installed in an entirely separate build- 
ing. 

There is a great deal of detail in the descrip- 
tion of the various departments. The architects’ 
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drawings are most elaborate and contain de- 
tails which would be of value to anyone in- 
terested in hospital construction. 

James T. Case 

Journal of the History of Medicine and 
Allied Sciences. January, 1946, Volume I, 
Number i. Pp. 182. Published quarterly. 
Subscription rate, $j.So in the U. S., Canada 
and Latin America,- S8.50 elsewhere. Single 
copies, S2.50. Henry Schuman, 20 East 70th 
St., New York 21, N. Y. 

“If a man has a sincere interest in the histori- 
cal development of the knowledge of his subject, 
he has one of the most essential qualities of a 
true scholar.” So said one of my colleagues, a 
Professor of English, in a recent informal discus- 
sion. While such a state of mind may not, to be 
sure, constitute all the criteria of genuine 
erudition, nevertheless it is a reliable single 
guide. As a teacher of medicine I have often 
pondered over the puzzling matter of why a 
student and many physicians will continue to 
use a medical term bearing a man’s name, for 
example Thomas Hodgkin, Richard Bright or 
Guido Band, day after day, without the 
slightest desire to ascertain who the man was, 
when and where he lived, and the nature of the 
circumstances which led to the permanent link- 
ing of his name with a certain disease state.lt 
is difficult to comprehend why one’s intellectual 
curiosity and depth will permit the constant use 
of terms and names for months or years, with- 
out manifesting some interest in their origin or 
historical significance. 

A study of the history is not so far afield from 
the study of medicine. In both there is the 
science and the art. The scientific angle in his- 
tory is compatible, at least in part, with the 
definition of science given by Hume, in which he 
says, “Science is an effecdvely organized body 
of informadon gained by observation, experi- 
mentation and reasoning . . . history is also . . . 
an art. It consists not only in collecdng facts 
about the past, but in thinking and feeling 
about them. Adequate interpretation and por- 
trayal are impossible without imaginadon, a 
sense of life, and a gift of expression.” Surely 
some of the ways of the historian are truly 


valuable ones in the training of the physician. 

These statements are preliminary to w-elcom- 
ing to medical readers a ne\Y quarterly periodi- 
cal, devoted to the history of medicine and 
allied sciences, of which the first issue appeared 
on January i, 1946. This journal, edited by Dr. 
George Rosen and published by Henry Schu- 
man of New lork, in its first number of 182 
pages, contains ii articles of a high scholarly 
standard. This issue suggests that the critical 
mind of the editor will select contributions for 
publication which are truly of a permanent 
rather than a fleeting value. For this he is to be 
commended. There has been too much medical 
history written in the past w'hich is based upon 
a cursory study without recourse to the original 
sources. While such articles may ha\-e been 
readable, they have not always been trust- 
w'orthy or of permanent value. Such efforts 
cannot be classified as historical research. In 
reality some articles contribute nothing but 
fragmentary summaries of existing knowledge. 

No other guarantee is needed concerning the 
qualifications of Dr. Rosen as an editor than to 
know' that he is the author of one of the most 
comprehensive, authentic, and learned medical 
treatises on a historical subject which has been 
published in recent years, namely, “The His- 
tory of Miner’s Disease.” For this he very ap- 
propriately received the Grant Squires prize of 
Columbia University in 1945. 

In addition to the original articles, the first 
issue of the new' journal contains a special sec- 
tion “Notes and Queries” edited by Max H. 
Fisch, head of the Rare Book Division of the 
Army Medical Library. This is a unique addi- 
tion and one which will undoubtedly serve as a 
stimulating and informative division. The book 
reUew's in this initial issue are contributed by 
George Rosen, Henry R. Viets, George Urdang, 
and Arthuro Castiglioni. They are exceedingly 
w'ell prepared and promise to be an interesting 
feature of future quarterly editions. 

To the editor and publisher, the reviewer ex- 
tends congratulations on the first issue of the 
new' journal. It is scholarly, readable, and has 
all eUdences of being thoughtfully and carefully 
planned. 

C. C. Sturgis 
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Charleston, S. C. 


SIMPLIFICATION OF ROENTGENOGRAPHY BY HIGH 

KILOVOLTAGE TECHNIQUE* 

By J. GEORGE TEPLICK, M.D. 

Department of Radiology, Jefferson Medical College Hospital 

PHILADELPHIA, PENNSYLVANIA 


O UR investigation into roentgeno- 
graphic technique began in order to 
shorten exposure time. With no rotating 
anode tube at our disposal, we could not 
use the short exposure times that high 
milliamperage allows. We were also unwill- 
ing to forego the use of a small focal spot. 

To shorten the exposure time the peak 
kilovoltage was raised, and much to our 
surprise, good roentgenograms were ob- 
tained at 85 kv. (peak) for all routine 
Bucky work. Although our machine had a 
double focus tube, only the small 2.0 mm. 
spot was used, with 30 milliamperes. All 
non-Bucky screen roentgenograms were 
made at 75 kv. (peak), 10 ma. For 6 ft. 
chest films, 75 kv. (peak), 100 ma,, and 
large (4.5 mm.) focal spot were the factors 
employed. Chart 1 gives all the technical 
factors used. 

This simplified technique proved satis- 
factory, and had the following advantages: 

I. Rapid exposures could be made with- 
out a rotating anode tube and without high 
milliamperage equipment, still using the 
small focal spot. 

2. Roentgen ographic technique was 
greatly simplified; troublesome measure- 
ments and autotransformer manipulations 
were eliminated. 

3. The same technical factors gave good 
roentgenograms over a wide range of thick- 
nesses, making unsatisfactory films un- 
common. 


4. The soft tissues were well visualized 
without underexposing the bony structures. 

5. Because of the technical simplicity, 
re-examinations were of similar density. 

6. The skin received only 10-30 per cent 
of the radiation usually received in roent- 
genography. 

7. Life of the roentgen tube was un- 
doubtedly prolonged. 

The only disadvantage was the de- 
creased contrast of the roentgenograms. 
However, only the “beauty” and brilliance 
of the roentgenogram were sacrificed; the 
diagnostic quality was not lowered, and 
frequently was enhanced. 

Shorter wavelengths have been sug- 
gested for soft tissue roentgenography by 
some workers.^’^'®’® High filtration rather 
than high kilovoltage was employed to 
obtain shorter wavelengths. 

At 75 and 85 kv. (peak) we were ob- 
viously employing shorter wavelength ra- 
diation. In such a beam, the number of 
“long” wavelengths are relatively few and 
do not enter significantly into the film 
effect. 

The merit of the high peak kilovoltage 
technique, in the final analysis, must be 
measured mainly by the quality of the 
roentgenograms obtained. The figures in 
the text illustrate some of the routine roent- 
genograms obtained by this technique. 
Although of less contrast than the best con- 
ventional roentgenograms, the diagnostic 
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Chart I 


Part Examined 


Chest — posteroanterior 
Chest — oblique 
Chest — lateral 

Cer\'ical spine — anteroposterior 

Cerv'ical spine — lateral 

Hand — anteroposterior — oblique — lateral 

Wrist — anteroposterior — ^lateral 

Forearm — anteroposterior — lateral 

Elbow — anteroposterior — lateral 

Humerus — anteroposterior — lateral 

Foot — anteroposterior — oblique — lateral 

Os calcis — inferosuperior 

Ankle — anteroposterior — lateral 

Leg — anteroposterior — lateral 

Knee — anteroposterior — lateral 

Thigh — anteroposterior — lateral 

Chest — infants 

Sinuses — ^^Yaters 

Sinuses — Caldwell 

Sinuses — lateral 

Sinuses — base 

Mastoid — anteroposterior (tips) 

Mastoid — ^lateral 
Nasal bones 


Anteroposterior abdomen (gastrointestinal tract, 
barium enema, gallbladder, pyelogram, pelvis) 
Lumbar spine — anteroposterior 
Lumbar spine — lateral (including lumbosacral 
joint and sacrum) 

Dorsal spine — anteroposterior 
Dorsal spine — ^lateral 
Shoulder — anteroposterior 
Skull — posteroanterior 
Skull — anteroposterior 
Skull — base 
Skull — ^lateral 


Distance Kv. Time 

(inches) (peak) ^ ‘ ' (seconds) 


'von-Bucky 

72 

Screen 

75 

ICO 

I /l 0-1/20 

0 

T 

T- 

75 

100 

0 

\ 

0 

10-20 

T- 

75 

ICO 

I /lO-I ,'4 

10-25 

72 

75 

ICO 

i/io 

10 

72 

75 

ICO 

I /lo 

10 

36 

75 

10 

1, 10 

1 

36 

75 

10 

i/io 

I 

36 

^ >■ 

n 

10 

1 /lO 

I 

36 

75 

10 

I /lo 

1 

36 

/5 

10 

3/20-2/10 

1 .5-2 

36 

IS 

10 

i/io 

1 

36 

75 

10 

3/10 

3 

36 

75 

10 

I/IO 

I 

36 

IS 

10 

1/10-3/20 

1 I . c 

36 

75 

10 

i/io-3/:o 

l-I . c 

36 

75 

10 

3/10 

3 

36 

75 

10 

I /20 

0.5 

26+ (cone) 

IS 

10 

1 .0 

10 

26 

IS 

10 

0.9 

9 

26 

IS 

10 

0-3 

3 

26 

75 

10 

1-5 

15 

26 

IS 

10 

i/io 

I 

26 

IS 

10 

3 /JO 

3 

26 

IS 

10 

i/io 

1 

Bucky 

36 

Screen 

85 

30 

0 

1 

0 

\ 

36 

85 

30 

0.6-1 .2 

18-36 

36 

85 

30 

4-8 

120-24C 

36 

CO 

30 

0.8-1 .5 

-4-45 

36 

85 

30 

0.8-1 .2 

24-36 

36 

8? 

30 

3/10 

9 

36 

85 

30 

0.8 

1 • 

36 

85 

30 

1 .0 

30 

36 

Sc 

30 

J -5 

45 

36 

8? 

30 

3/J0 

9 


qualit)^ is not impaired; frequently the 
roentgenograms are diagnostically supe- 
rior. 

Sharpness is not decreased by this tech- 
nique. Rapid! t}^ of exposure and the use of 
the small focal spot will tend to increase 
sharpness. Although high peak kilovoltage 
radiation will cause more oblique and 
horizontal scattering,’ in the thicker parts 
the scattered components are removed by 
the moHns: grid; in the thinner parts there 
are not enough scattered components to 


make appreciable film differences. Morgan,' 
in his studies with tlie exposure meter, 
found strikingly similar roentgenograms 
made with the kilovoltage varying from 30 
to 80 kv. (peak). 

Certain advantages of the high peak 
kilovoltage roentgenograms are strikinir. 
The excellent soft tissue visualization is of 
great diasnostic value. Bones are thor- 
ouchlv penetrated, with the overlapping 
portions clearly visible. Thinner bon}'^ 
structures are not “burned out.” The use ol 



Fig. I. gastric roentgenogram made with 85 kv. (peak), using 
Bucky grid. cholecystogram made at 85 kv. (peak). 



Fig. 2. Roentgenograms of the skull made at 85 kv. (peak), using Bucky grid 
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the brilliant spotlight becomes unneces- 

sar)". 

In tlie chest roentgenogramsj the trouble- 
some breast shadows become almost trans- 
parent. The Imig fields are no longer bril- 
liant below the clavicles and overcast at the 
peripheries." The homogeneous appearance 


The high peak kilovoltage technique 
offers real simplification of routine roent- 
genography. Since only t^vo kilovoltage 
settings are used, and since there is a large 
margin of safety, a novice technician will 
quickly learn routine technique and pro- 
duce satisfactoty roentgenograms. No 



from apices to diaphragms simplifies chest 
interpretation. Lesions behind the heart 
are exposed tlirough the well penetrated 
heart shadow. Every re-examination is a 
remarkable replica of the previous roent- 
genogram. 

Where extreme contrast is needed to give 
additional diagnostic information, a re- 
examination is made using a lower peak 
kilovoltage. The number of retakes for this 
reason is far less than the number of retakes 
when the conventional technique is used. 


measurements are necessary. Bothersome 
kilovolt settings, commonly a 
hazard to technicians, are eliminated. The 
same technical factors suffice for similar 
parts, regardless of moderate variations in 
thickness. It is remarkable tliat satisfactoty 
chest roentgenograms are obtained with 75 
kv. (peak), 100 ma., at 1/20 second, both 
for children and medium sized adults. It is 
also striking that for anteroposterior and 
lateral views of the wrist, arm, elbow, ankle 
leg and knee, the technical factors are iden- 
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Fig. 4, A and B. Roentgenograms of the lumbar spine and pelvis made with the 85 kv. (peak) technique. 


tical. It is obvious that poor exposures will 
be unusual, and re-examinations remarka- 
bly constant. 

Ali exposures are relatively rapid, and the 
small (2,0 mm.) spot is used. With this 
technique, the only advantages a rotating 
anode tube offers are a higher mllliamper- 
age and shorter time when the Bucky grid 
or the 1 .0 mm . spot is used. A machine pow- 
ered to give up to 100 ma. is quite satisfac- 
tory. 

We were greatly interested to learn that a 
step towards technique simplification has 
been made by Fuchs® for use in military 
roentgenography. A basic peak kilovoltage 
is set for all parts, and the milliampere- 
seconds are varied for thickness differences. 
"Te classifies all parts as average, small or 
large. The milliampere-seconds are doubled 
for the large and halved for the small. While 
this is a definite step in the right direction, 
there still remains a confusingly large num- 
ber of peak kilovoltage settings to be re- 
membered. 


The life of the roentgen tube should be 
greatly Increased with the high peak kilo- 
voltage technique. For a full wave rectified 
apparatus, at 85 kv. (peak) and 30 ma., the 
maximum exposure time allowable for the 
2.0 mm. spot is 20 .seconds. With our 



Fig. 5. Each of these roentgenograms of the extrem- 
ity was made v/ith 75 kv. (peak); 10 ma.; i/io 
second; screen, at 36 inches. 


Simplification of Roentgenography by High Kilovoltage Techniqu( 
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technique, S seconds is tlie longest neces- 
sar)’ exposure time (low lateral pregnane} 
film), with die majority' less than i second. 
The large spot used in chest roentgenog- 
raphy allows 5 seconds exposure at loo 
ma., 75 kv. (peak). At most (lateral chest i 


Fig. 5, Continued. 

neces- second) only 5 P^r cent of capacit}' is 

nancy utilized. r 

econd A carefiil study of the roentgen output ot 

reno- our machine at various kilovoltages m- 
at ITO dicated that with the high peak kilovoltage 
ggt — 3. technique (using no added filter), the skin 
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A B 


Fig. 6. Lateral roentgenograms of the elbow, yf, 48 
kv. (peak); B, 85 kv. (peak). The films were de- 
veloped simultaneously. Note the better soft tis- 
sue delineation in B. The decreased contrast in 
this roentgenogram in no way impairs its diagnos- 
tic quality. 

dosage is reduced to 10-3 5 per cent of the 
radiation usually received in roentgeno- 
graphy. A complete report on this interest- 
ing and important advantage will be made 
in a later publication. 

While the 75-85 kv. (peak) method 
described above proved simple and quite 



Fig. 8. Lateral roentgenogram of the cervical spine 
made at 6 feet using chest technique (75 kv,, 
peak; 100 ma.; 1/20 second). Note visualization 
of the seventh cervical lumbar vertebra. This ver- 
tebra is consistently visualized by this technique. 

satisfactory, these are quite arbitrarily 
chosen kv. (peak) values. In the course of 
our experimenting, we found that a 65-75 
kv. (peak) system (65 kv., peak, for nonr 
Bucky; 75 kv., peak, for Bucky films) is 
also adequate and simple, giving somewhat 
better contrast. Certainly any fixed kv. 



Fig. 7. Sinus roentgenograms made at 26 inches, with cone, using the 75 kv. (peak) technique. 
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ROENTGEN DIAGNOSIS 

SKELETAL SYSTEM 

JuNGMANK, H.j and Stern, V. S. An unusual 
case of joint disease (a possible example of 
arthritis psoriatica). Bri/. J. Radiol., Dec., 

1944, ^ 7 , 383-385* 

A woman of fifty-one had had sudden pain 
and swelling m her finger joints twenty years 
ago; it soon spread to other joints. Eighteen 
years ago she was admitted to hospital and 
has been bedridden since. Her limbs were drawn 
up so that she could not use them and she com- 
plained of severe pain all over her body and 
sleeplessness due to pain. She was very much 
emaciated with great atrophy of the muscles. 
Her hands and fingers were the size and ap- 
pearance of those of a child of seven. There 
were no active or passive movements of the 
lower limbs. There were big irregular red 
patches on her skin which showed much scaling. 
The base of the ulna had disappeared and while 
the base of the radius still showed some signs 
of normal shape the joint space was completely 
obliterated. On the right side the carpal bones 
except the pisiform had completely disap- 
peared; on the left some residues of the scaphoid 
and capitatum could be seen. The metacarpals 
were short and plump and tapering at the ends. 
Some of the phalanges had completely disap- 
peared and the rest were tapering. The bones 
of the foot showed the same changes but to a 
lesser degree. Roentgenograms of the hands 
and feet are given. 

Joint lesions in psoriasis were first observed 
in France during the first half of the last cen- 
tury. A number of cases have been reported in 
the literature in the United States. The joint 
changes generally occur after the skin lesions 
have begun but in this case and a few others 
the joint lesions seem to develop first. Bone 
destruction is generally not so severe as in this 
case. The author believes the two diseases are 
coordinated, that is that they are the result of 
the same agent acting on two different systems. 
— Audrey G. Morgan. 

Howorth, M. Beckett. Calcification of the 
tendon cuff of die shoulder. Surg., Gynec. fS 
Obst., April, I945 j 337-345* 


Codman and others have demonstrated that 
the condition called subdeltoid bursitis, or peri- 
arthritis, is in reality a lesion of the tendon cuff 
of the shoulder. It may be a calcification, a tear, 
or a “tendonitis.” Calcification of the tendon 
cuff is probably the most common cause of pain 
and disability at this joint. 

Anatomy. The tendons of the subscapularis, 
supraspinatus, infraspinatus, and teres minor 
muscles converge and fuse with the capsule of 
the shoulder joint about i inch from its distal 
margin. The common tendon capsule cuff thus 
formed is attached to the superior margin of the 
tuberosities and the anatomic neck of the 
humerus. The subdeltoid or subacromial bursa 
lies upon this tendon cuff and the greater tu- 
berosity, and is covered by the deltoid muscle, 
acromion process, and coraco-acromial liga- 
ment. It is a thin-walled, transparent, hemi- 
spherical pouch, averaging about inches in 
diameter, and lined with synovial membrane. 

Pathology. The bursa and calcareous de- 
posit were exposed at operation in 23 shoulders 
The bursal wall was usually thickened and 
opaque, edematous and vascular. 

The calcareous deposit could be identified in 
the floor of the bursa as a white or yellowish 
area, often a raised wound resembling a “boil,’ 
surrounded by a reddish zone. 

The degenerated tendon often was infiltrated 
with calcareous granules or clumps.- Bare bone 
was exposed in the base of some of the cavities. 
No communication Avith the joint was demon- 
strated, and only one had ruptured into the 
bursa. Most of the deposits Avere in the tendon 
of the supraspinatus, but there AA'ere several in 
the infraspinatus and the teres minor, one in 
the subscapularis muscle. 

Etiology. The cause of the calcification Avas 
not obvious, but it appeared that there had 
been first a degeneration of the tendon fol- 
loAA'ed by the deposition of calcium salts. The 
degeneration may be the result of impaired 
circulation, attrition, or both. The supra- 
spinatus tendon, Avith the arm at the side, 
makes a curve of about 40 degrees around the 
head of the humerus to its insertion. Thiis the 
use of the arm at the side, Avith sudden, jerky, 
or resisted motions toAvard abduction or rota- 
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tion, constandy repeated, appears to be the 
cause of degeneration and calcification of the 
tendons of the shoulder cuff. 

Course and Stages. The symptoms and signs 
of this disease are not proportional to the size, 
shape and number and location of the cal- 
careous deposits, nor even to their type. It is 
probable that the most important factor in re- 
lation to the severity of symptoms and signs 
is the tension of the calcareous material in the 
substance of the tendon. 

The calcareous deposits often increase, oc- 
casionally decrease in size and density over a 
period of months or years, but may change in a 
few days. Rupture of the deposit into the bursa 
results in a change in the location and density 
of the calcareous material and is usually fol- 
lowed by immediate relief of symptoms and 
absorption of the material. Occasionally the 
deposits in the tendons are absorbed, but most 
of them persist for many years unless there is a 
.spontaneous or surgical opening. 

There is usually little correlation between the 
clinical and roentgenographic features of the 
disease. 

Cases. One hundred consecutive cases have 
been included in this series. The average age was 
forty-three years, the range from twenty-four 
to sixty-three. Only i patient was under thirty 
years, 12 past fifty years. Forty per cent were 
men, 60 per cent women. The right shoulder 
was affected in 62 per cent, the left in 38 per 
cent, 14 per cent being bilateral. Definite in- 
jury was mentioned in only 3 cases. House- 
keeping was the most common occupation. 

Symptoms and Signs. The symptoms were 
pain, limitation of motion, and disability. The 
duration of symptoms was two days to twenty 
years, averaging two years. 

The pain was u.sually described as an ache in 
the anterior shoulder region, often radiating 
down the anterior border of the deltoid to its 
insertion. The pain overflowed into the forearm 
and upper shoulder girdle region in the more 
severe cases. It was worse at night, making it 
difficult to find a comfortable position in bed, 
especially on the affected side. The pain was 
worse on activity, and often affected by 
weather. Abduction, or putting the hand be- 
hind the head, v.'as difficult or impossible. 

The arm was usually held at the side in in- 
ternal rotation. There %vas atrophy of the 
deltoid and spinatus muscles. 'renderne.ss of 
various degree.s was found, usually antero- 
latcrally just above the greater tuberosity be- 


cause of the more frequent involvement of the 
supraspinatus muscle. The tenderness was 
lateral to the tuberosity with involvement of 
the infraspinatus, posteriorly for the teres minor 
and anteromedially for the subscapu laris. 

Roentgenograms. The typical roentgenogram 
revealed an amorphous calcification in the 
angle between the humeral head, greater 
tuberosity, and acromion. U.suaily there was 
one main mass, once as many as five. The 
supraspinatus calcifications were located just 
above the junction of the greater tuberosity and 
head, whereas those of the infraspinatus and 
teres minor were lower and superimposed upon 
the tuberosity except in internal rotation; that 
of the subscapularis was superimposed on the 
joint in internal rotation, on the head in ex- 
ternal rotation. 

The roentgenogram should be made tangen- 
tial to the acromiohumeral interval, and views 
should be made in 45 degrees, internal, and 45 
and 90 degrees external rotation, as well a? in 
the neutral position. 

Treatment. Operative removal of the cal- 
careous deposit is the surest and quickest 
method of relief, particularly in the chronic 
cases. — Mary Frances Fas tine. 

Weens, H. S. Calcification of the intervertebral 

discs in childhood. J. Pediat., Feb., 1945, 2^, 

I78~i88. 

Reports are conflicting as to the significance 
of calcification of the intervertebral discs in the 
adult. Recent reports indicate that such calcifi- 
cation can exist in the absence of symptoms. 
From the few case reports of calcification of the 
intervertebral discs in childhood, it seems 
probable that the condition is of more patho- 
logical significance since all cases reported 
showed definite clinical signs and symptoms. 

The author reports a case of a five year old 
girl whose chief complaint was marked pain in 
the neck and back of the head. The symptoms 
had been present in a mild form for two months 
and had been severe for five days. An injection 
of novocain, following a tentative diagnosis of 
myositis, did not relieve the symptoms. Physi- 
cal examination showed hyperextension of the 
neck with resistance to flexion. There was a 
slight hyperpyrexia which disappeared two 
days after admission to the ho.spital and two 
days later all pain had disappeared. Laboratory 
studies were essentially negative. Roentgen 
examination revealed a dense calcification, 6 
by 5 by 2 mm., in the interspace between the 
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bodies of the sixtli and seventh cervical 
vertebrae, extending from the anterior portion 
of the disc to its mid-portion. Review of a chest 
film which had been made seven months prior 
to hospitalization showed the lesion to have 
been present at that time. The calcification 
disappeared completely within four months. 

The author summarizes 5 cases of calcifica- 
tion of the intervertebral discs in childhood 
from the literature. In all cases there was pain 
in the back or neck, localized to the area of the 
spine in which calcifications could be demon- 
strated. The attacks lasted from two weeks to 
several weeks, ^^'here the cervical discs were 
involved limitation of motion of the head and 
neck was noted. Fever accompanied the symp- 
toms in most cases. In all cases the calcification 
was in the nucleus pulposus. In adults this type 
of calcification is usually considered to be de- 
generative in nature but in the cases occurring 
in childhood this explanadon would not apply. 
Trauma was a possible factor in only i case. 
The limitation of the process to a single inter- 
vertebral space would tend to rule out a general 
metabolic disturbance. Calcification following 
an aseptic necrosis such as occurs in other 
bones is a distinct possibility. The fact that the 
condition occurs in the presence of fever, 
leukocytosis and an increased sedimentation 
rate supports the theory that the calcification 
may result from a metastatic infection. The 
author apparently favors this latter theory. 

Weens contrasts calcification of the inter- 
vertebral discs as it occurs in children and in 
adults. In the former the cervical spine is 
usually involved while in adults the dorsal and 
lumbar spines are the common sites of involve- 
ment. In the second place the calcifications in 
adults are practically stationary whereas in 
children they, appear and disappear rapidly. 
Finally, the condition is asymptomatic in 
adults but is accompanied by signs of infection 
in the child. — R. M. Haruey. 

Moore, Robert Dunham. Conservative man- 
agement of adolescent slipping of the capital 
femoral epiphysis. Siu'g., Gy7iec. Obst., 
March, 1945, 80, 324-332* 

The methods employed, and the results in the 
treatment of 44 cases of adolescent epiphysioly- 
sis in various stages of displacement are re- 
ported. Reposition of the epiphysis was not 
usually attempted, and was not accomplished 
in any case except in those in which there was 
recent complete separation of the epiphysis 


following sudden trauma. The summary and 
conclusions are: 

1. Of 26 hips with minimal displacement of 
the epiphysis, good function was obtained in 
88.5 per cent following immobilization and 
protection of the affected hip until ossification 
of the capital epiphyseal growth cartilage took 
place. 

2. Good function was obtained in 47.8 per 
cent of 23 hips with moderate displacement of 
the epiphysis following the conservative plan of 
treatment outlined. Thirteen per cent resulted 
in fair function, and 21.7 per cent had poor 
results. In only i case, or 4.4 per cent of the 
total, could the poor result be attributed to 
treatment. Results in the remaining 17.5 per 
cent of tile cases are not known. 

3. Satisfactory replacement, a living epiph- 
ysis, and a normally ffinctioning hip followed 
prolonged adhesive skin traction and immobili- 
zation in I, or 33.3 per cent, of 3 cases with 
complete separation. In 2 cases, poor results 
were due to necrosis of the epiphysis. 

4. Epiphyseal necrosis may occur naturally 
in cases with minimal displacement. It is not 
uncommonly present in cases witli moderate 
displacement first seen after bony union of the 
epiphysis has occurred. It is frequent following 
complete separation of the epiphysis due to 
sudden trauma. 

5. Death of the epiphysis, as a complication 
following manipulative or surgical reposition of 
the epiphysis, is reported in a relatively high 
percentage of such cases in the literature. This 
disturbance was not a complication in this 
series of cases in which adequate conservative 
treatment was employed. 

6. The methods used in the care of these 
patients are in contrast to manipulative or 
operative measures of treatment which increase 
the probability of interruption of the blood 
supply to the epiphysis. Long term evaluation 
of these divergent methods, with reference to 
late disabilit)' from traumatic arthritis, cannot 
be made until follow-up studies of representa- 
tive series of such cases have been made twenty 
to thirty years after treatment . — Mary Fiwices 
Fasiine. 

Moore, Robert Dunham. Aseptic necrosis of 

the capital femoral epiphysis following 

adolescent epiphysiolysis. Surg., Gynec. & 

Obst., Feb., 1945, So, 199-204. 

Adolescent slipping of the capital femoral 
epiphysis is not infrequently followed by oc- 
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elusion of the blood supply to this epiphysis. 
This complication occurs as the result of 
damage to the blood vessels of either the 
visceral capsule or the ligamentum teres during 
the period of progressive displacement. It may 
follow the trauma of surgical or manipulative 
procedures undertaken to replace and fix the 
epiphysis in its normal position on the neck of 
the femur. Subsequent distortion of the shadow 
of the head, narrowing of the shadow of the 
articular cartilage, and irregular density of the 
ossification center are usually seen in the roent- 
genogram. These findings may be accompanied 
byj^ain, deformity, and progressive loss of 
motion of varying degree. 

During the early growing period the articular 
cartilage appears to be less dependent upon the 
circulation of the underlying bone. With in- 
terruption of the blood supply to the ossifica- 
tion center, the synovia may furnish adequate 
nutrition to the cartilage which continues due to 
proliferate, and thus becomes thicker than 
normal as in Legg-Perthes’ disease. Restoration 
of the circulation to the underlying bone leads 
to creeping replacement of the necrotic bone 
followed by resumption of endochondral os- 
sification, but the shadow of the articular 
cartilage on the roentgenogram u.sually remains 
slightly wider than that of the normal side due to 
this discrepancy between growth of the cartilage 
and replacement of its deeper portion by bone. 

Even in adolescence, near the end of the 
growth period, the articular cartilage may re- 
main alive after devitalization of the under- 
lying bone. However, the rate of growth of the 
cartilage at this age is much slower than that 
of the younger child and cessation of endo- 
chondral ossification may not lead to any 
appreciable increase in the depth of the articular 
cartilage as is seen in Legg-Perthes’ disease. In 
the young adolescent it appears that much of 
the deeper bone of the cartilage may undergo 
degeneration and subsequently become ossified 
after revasailarization of the underlying bone. 
If such degeneration involves much of the 
deeper portion of the cartilage, ossification of 
this zone may actually lead to narrowing of this 
structure. 

Seminary. 

I. In the first case reported by the author, 
the bone of the epiphysis underwent necrosis 
but most of the articular cartilage remained 
alive. Bony union occurred, and at the end of 
one year about two-thirds of the dead bone had 


been replaced by new bone. The articular 
cartilage was narrowed as its deeper zone had 
undergone degeneration and ossification, and 
growth of its superficial zone and had been in- 
adequate to preserve the normal depth of this 
structure. 

2. In the second case there was nonunion and 
both ossification center and articular cartilage 
underwent absorption and fibrocartilaginous 
replacement or ossification during the process 
of repair. Only a small amount of the necrotic 
bone had been absorbed and replaced by new 
bone. 

The acetabular cartilage in i case appeared 
to remain viable. Early degenerative and 
reparative changes in this structure were noted. 

The synovial membrane in both cases showed 
chronic nonspecific inflammatory changes. — 
Mary Frances Vasline. 

McElvenny, Robert T, Roentgenographic 

interpretation of what constitutes adequate 

reduction of femoral neck fractures, Surg., 

Gynec. Obst.^ Jan., 1945, 80^ 97-106. 

The suggestions for standardization of what 
constitutes adequate reduction of intracapsular 
femoral neck fractures are presented. These 
suggestions are the result of studying numerous 
roentgenograms over a six year period and of 
attempting to find certain characteristics which 
were present in those roentgenograms in cases 
that were successful but which did not obtain 
in roentgenograms of cases that were not suc- 
cessful. 

1, The method described for obtaining re- 
duction of femoral neck fractures is based on 
complete relaxation under an anesthetic and 
then pulling the limb down in external rotation 
and slight abduction. While traction is on, 
gentle flexion and toggling of the hip is carried 
out until the neck passes the head. The limb is 
then internally rotated in its limit. No re- 
sistance should be felt in carrying out this 
maneuver. The patella should face directly 
medially and the internal femoral condyle 
should be directly on the small sandbag that 
supports the knee. When this position is ob- 
tained, the limb is abducted to neutral or 
slightly beyond. An anteroposterior and, if 
desired, a lateral film is now taken. 

2. If in the anteroposterior view, the criteria 
are satisfied, the guide is inserted, the guide 
wire is put in, and anteroposterior and lateral 
views are now taken. If the wire is perfectly 
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centered in both views and the hip is reduced in 
both views, tlie nail is driven home. Antero- 
posterior and lateral roentgenograms dieck the 
depth and position of the nail and the reduction. 
If these are satisfactory, the guide and guide 
wire are withdrawn and the wound is closed. 

3. The reduction described is applicable to 
the operating room and a flat wooden table 
with a cassette box under its top proves as 
satisfactory as any table, 

4. All standards described in this paper are 
based on roentgenograms taken with the limb 
in full internal rotation. In this way the neck 
length is established. If the head and neck are 
separate from one another and diere are no 
overlapping shadows \vhere a portion of the 
neck covers a portion of the head. If overlap is 
present, it nieans that a complete reduction has 
not been obtained because if complete internal 
rotation is present any overlap indicates over- 
riding or angulation, but not end-to-end con- 
tact. Any roentgen view short of complete 
internal rotation distorts the relationship of 
the head and neck and makes interpretation of 
tlie film practically worthless. 

5. A satisfactory reduction is one in which 
the limb is in complete internal rotation and at 
least neutral lateral position. The neck frag- 
ment is vjeU tmder and well inside the head frag- 
ment as shown in the anteroposterior view. In 
the lateral view the head and neck are in line 
W'ith no angulation and no overlap. The frac- 
ture surfaces are apposing one another. 

6. A satisfactory fixation is one in which the 
fixation material enters the shaft of the femur 
ai or below the level of the lesser trochanta', rujis 
through die lower one-half of the neck p.arallel 
to the calcar femorale, and centers the head in 
both planes. 

7. The main purpose of the fixation is to act 
as a guide which alloivs the head to setde on the 
neck in a position in ivhich the weight thrust is 
direedy applied to the fracture site without 
shearing or torsion forces being exerted on the 
fixation material. 

8. The author wishes to stress that all his 
failures have occurred in hips that have been 
imperfectly reduced. That is, the neck frag- 
ment has not been placed well under and well 
inside the head fragment. 

9. If a hip cannot be reduced or if there is 
doubt as to the effectiveness of reduction, either 
an immediate intertrochanteric or a sub- 
trochanteric osteotomy should be performed. — • 
Mary Frances J'^astine. 
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Haggart, G. E., Hare, Hugh F., and Marks, 
J. H. Clinico-pathological conference [osteo- 
chondrosarcoma]. Radiology, Oct., 1944, 
378-382. 

The subject of this conference ivas a man of 
thirty-three admitted to the Lahey Clinic 
September 7, 1943, for a tumor of ^e right 
thigh of two years’ duration. He had been given 
Coley’s fluid in July and 1,000 r in divided 
doses. From the physical and roentgen findings 
a diagnosis of sarcoma of undetermined type of 
the inner proximal right thigh was made. Opera- 
tion was advised and the patient told that the 
tumor ivas probably malignant. On the advice 
of his local physician he refused operation. He 
wrote in February, 1944, sa}dng that he was 
disabled on account of increasing pain and 
asked for admission to hospital for whatever 
treatment was thought advisable. He was ad- 
mitted to the New England Deaconess Hospi- 
tal March 28, 1944, and after a careful con- 
sideration of the dangers of radical surgery and 
the inevitable serious consequences without 
surgery, excision was decided on. 

Operation was performed in two stages, the 
first stage being a ligation of the right hypo- 
gastric artery. In the sesond stage the ischiorec- 
tal fossa was exposed and found to be com- 
pletely filled by the tumor which pressed 
directly against the rectum and extended 
downward into the thigh. It originated from the 
rami of the right ischium and pubis and formed 
a large mass 25X15 cm. in size which was en- 
capsulated and appeared to be benign. It was 
removed en bloc and the muscles which had 
been detached to reach it were reattached. The 
patient was given a transfiision 500 cc. of blood 
during the operation. He made an uneventful 
recovery and the wound healed by first in- 
tention. Microscopic examination showed that 
the tumor w'as an osteochondrosarcoma. — 
Audrey G. Morgan. 

BLOOD AND LYMPH SYSTEM 

Corcoran, William J. Erythroblastic anemia. 

Radiology, Oct., 1944, 43, 373-375- 

Erythroblastic anemia or Mediterranean 
anemia is seen only in races in the Mediter- 
ranean area, particularly Greece and Italy. It 
is a slowly progressive anemia with a large 
number of nucleated red cells. All methods of 
treatment so far have proved ineflective though 
Borzell reports that one of his patients im- 
proved under roentgen treatment. The spleen is 
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enlarged and the patients have a mongoloid 
appearance. There is osteoporosis of the long 
bones and often pathological fractures. The 
space between the tables of the skull is widened 
and the outer table becomes so thin that it can- 
not be seen on the roentgenogram. The trabec- 
ulae between the inner and outer tables give 
the appearance of hair standing on end. 

A case is described in a boy eight years of age 
of Italian parentage admitted to hospital in 
Carbondale, Pa., April 15, 1943, for a roentgen 
examination of the left femur. The bone was 
found completely fractured at the lower third. 
Further examination showed the skull charac- 
teristic of erythroblastic anemia. Roentgeno- 
grams of the femur and skull are given. The 
blood count showed 2,750,000 red cells, 14,000 
leukocytes and 44 per cent hemoglobin; there 
were 10 to 15 nucleated red cells to the oil 
immersion field. 

The patient left the hospital after the fracture 
healed. Later splenectomy was performed at 
another hospital. On January 3, 1944, he was 
alive but in poor condition . — Audrey G. Mor- 
gan. 

GEN-ERAL 

Bell, Joseph C., and Heublein, Gilbert W. 

Diagnostic roentgenology in an army general 

hospital during the present war. Radiology, 

Nov., 1944, 43, 425-485. 

This article is a memorial lecture delivered in 
honor of Dr. Preston M. Hickey who was one of 
the pioneers in establishing radiology in the 
Army General Hospitals where it is now firmly 
established. The radiologist in the Army general 
hospital has an opportunity to see a wide range 
of cases and to follow them up as the patients 
are kept until all that is possible has been done 
for them and this often involves a treatment 
extending over many months. 7 Te Percy Jones 
General Hospital at Battle Creek, Michigan, 
has a well equipped roentgen department and 
the work there is discussed in detail. Roent- 
genograms arc given of lesions in the various 
systems and regions of the body and illustrative 
cases described. Photographs are also given of 
the various types of equipment used and a map 
of the world given showing the various parts of 
the battle front from which patients have been 
sent to this hospital . — Audrey G. Morgan. 

PATfERsox, Russel H., and Axoerso.v, Freo 
M. War casualties from prolonged exposure 


to wet and cold. Surg., Gynec. & Obst., Jan., 

1945, < 5 ’o, i-ii. 

The observations in this article that are of 
particular interest to the radiologist are in- 
cluded under the following headings: 

Gas-Injection and Roentgenological Findings. 
Three patients with extensive gangrene, in 
whom anaerobic cultures were consistently 
negative, showed by roentgen examination 
multiple circumscribed rarefied areas in the soft 
tissues of the feet. 

The significance of such roentgenological 
findings is at times doubtful as separation and 
retraction of dry gangrenous tissues, as well as 
liquefaction of tissue, will alone or in conjunc- 
tion with gas-forming organisms, produce 
similar changes in tissue density. Such changes 
may also be produced by other organisms such 
as anaerobic streptococci, along with various 
aerobes, as Streptococcus pyogenes and Staphy- 
lococcus pyogenes. One differential point is that 
changes in tissue density which are due to 
retraction or liquefaction generally manifest 
themselves slowly and may vary little from 
week to week, while changes due to gas gan- 
grene may come on more suddenly and spread 
more rapidly, the more severe cases being ac- 
companied by symptoms and signs of toxicity. 

All patients in which gas bacillus infection 
was suspected, in addition to sulfa drugs or 
penicillin or both, were given prophylactic 
roentgen treatment of 50 to 100 r twice daily for 
three to five days, as advised by Kelly and 
Dowell. 

The roentgenograms revealed in most cases a 
cecalsification of nearly all the bones of the 
feet, probably due to immobilization. Where 
complete deep necrosis had taken place and 
there was loss of blood supply to the tissues, the 
bones were white and dense, little or no calcium 
being lost. 

Foot Deformities. A majority of patients seen, 
even including those with only second degree 
damage, developed a foot deformity. This was 
generally of a claw foot type, with varying de- 
gree of pes cavus- The great toe was pulled 
downward into plantar deformity and the in- 
tervals between all of the toes was increased. 

The mechanism of production of the rather 
characteristic foot deformity is probably as 
follows: The muscles of the foot consist of two 
groups — the long extrinsic ones from the leg 
and the short intrinsic ones within the foot. 
There are flexors and extensors in both groups. 
An intricate balance of all these muscles is 
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necessary for the proper functioning of the foot. 
It is generally recognized that on prolonged 
disuse, muscle atrophy is more marked in the 
intrinsic group than in the extrinsic group. At 
the time of the original exposure, chilling and 
anoxia of all tissues of the feet were probablv 
greater than of the deeper tissues of the leg. 
This resulted in greater damage to the intrinsic 
muscles of the feet and their nerve and blood 
supply, than to corresponding structures higher 
in the leg. Thus the muscles of die foot were 
first weakened by direct damage and second- 
arily by atrophy of disuse with imbalance in 
favor of the long muscles. The long extensors 
to the and, 3rd, 4th and 5th toes then pulled 
the metatarsophalangeal joints into a marked 
plantar flexion. The flexora to the great toe 
being stronger than the extensors resulted in a 
plantar contraction of that toe. The increased 
space between the toes was due to the swelling 
of the tissues, plus the fixation in contraction of 
the lumbrical and interosseous groups. Some 
degree of pes ca\n.is is produced by the con- 
tracture of the muscular and fascial structures 
in the plantar aspect of the foot. The ap- 
pearance of ca^ms is exaggerated, however, by 
atrophy of the plantar soft tissues and by the 
plantar deformity of the great toe. 

These findings call attention to the impor- 
tance of proper support during the acute 
phase following injury of the extremities and to 
early and continued active exercises to prevent 
or lessen permanent deformity. — Mary Frances 
Fastme, 

ROENTGEN AND RADIUM THERAPY 

Campbell, Paul A. Aerosinusitis — its cause, 

course, and treatment. Ann. Otol.^ RJiin. & 

Laryug., June, 1944, 33, 291-302. 

The great increase in aerial transport and the 
widespread use of low pressure chambers for 
the indoctrination and classification of flying 
personnel which has occurred during the present 
world conflict has focused attention upon 
certain conditions produced b)" the more or less 
rapid changes in barometric pressure, conse- 
quent to ascent and descent. From die view- 
point of the otorhinolaryngologist, the most 
important of these conditions is aero-otitis 
media. However, another condition, aero- 
sinusitis, is a very definite entity and may at 
times be quite spectacular. In the experience of 
the author, aerosinusitis presents an incidence 
of about one-twentieth that of aero-odtis 
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media and occurs under similar conditions. 

definition. Aerosinusitis is an acute or chronic 
inflammation of one or more of the nasal acces- 
sory sinuses produced by a barometric pressure 
difference between the air or gas inside the 
sinus and that of the surrounding atmosphere. 
It is commonly cliaracterized by congestion 
and inflammation of the lining structures. Pain 
over the area of the sinuses is usually present. 
Mucosal or submucosal hemorrhage may oc- 
cur. The condition may at times result in 
temporary or permanent change in the mucous 
membranes lining the sinuses depending upon 
the amount of barotrauma ini'olved. 

Classification of Aerosinusitis. In the normal 
sinus with an unobstructed ostium, free flow 
of gas or air between the cavity of the sinus and 
outside environment brings about equilibrium 
during ascent and descent without change in 
structure and consequently without sensation. 
Two conditions, however, may alter or prevent 
this free exchange of tlie gaseous matter. They 
are, first, the presence of fluid, mucus, pus, or 
similar substances covering the ostium, and 
second, obstruction of the ostium by redundant 
tissue or anatomical deformity. The first in- 
stance represents the basic pathology for the 
development of non-obstructive aerosinusitis 
and the second the basic pathology for the de- 
velopment of obstructive aerosinusitis. 

1. Non-obstructive Aerosinusitis. When there 
is fluid, pus, or mucus covering the ostium in 
such a manner that it may be pushed away by 
relatively small pressure changes, little hap- 
pens on ascent as the flow is outward. On 
descent, however, the direction of flow is re- 
versed and fluid, mucus, or pus may be pressed 
into. the sinus. Usually this phenomenon takes 
place without pain or other sensation but it 
represents a mechanism by which an unin- 
fected sinus under certain circumstances may 
become infected. 

2. Obstructive Aerosinusitis. When the 
ostium is blocked by swollen or redundant 
tissues or anatomical deformity, the air or 
gaseous contents of the caUty are trapped and 
during altitudinal change produce a pressure, 
positive in ascent or negative in descent, rela- 
tive to the enHronmental pressure. 

Blockage during descent is the more common 
occurrence. Under such circumstances, the 
relative negative pressure (racuum) must be 
compensated for and alteration in structure and 
contents follows. The degree of alteration de- 
pends upon the degree of pressure differential. 
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If the degree is minor, adequate compensation 
will be afforded by increased secretion of fluid 
to fill sufficient space to equalize the pressure 
and release the flutter valve if such a mechanism 
was the causative agent. This condition may be 
labeled (i) first degree obstructive aerosinusitis, 
and is characterized by only slight, if any, pain, 
and usually insufficient symptoms to come to 
the attention of the physician. (2) Second de- 
gree obstructive aerosinusitis could readily be 
the designation of the condition when charac- 
terized by localized or generalized swelling of 
the mucosa with exudation of the tissue fluid. 
This degree of involvement produces definite 
symptoms and findings. Pain and hyperesthesia 
over the sinus are present, and remain for some 
time (one to seven days) after descent. There 
is usually only slight, if any, fever or leuko- 
cytosis. Roentgenography demonstrates thick- 
ening of the lining membrane and possibly some 
clouding produced by fluid. (3) The most severe 
degree of obstructive aerosinusitis may be 
categorized as that of third degree aerosinusitis. 
The differential pressure necessary to produce 
such a condition must be relatively great — 
18,000 feet or more. The resultant picture is 
that of extensive swelling of the lining mem- 
branes, often accompanied by extravasation of 
blood into the cavity of the sinus or submucosal 
hematoma. Excruciating pain over and about 
the affected sinus is present. The sensation has 
been described by airmen to resemble a bee 
sting. Fever and leukocytosis are present. 
Roentgenography demonstrates thickened 
lining, clouding by fluid or blood, and at times, 
submucosal hematoma, or stripping of the 
lining membrane. Resolution, if complete, takes 
from seven to twenty-one days. 

Sinuses Imolved. The frontal sinus seems to 
be involved much more often than any of the 
other sinuses. Incidence of involvement of the 
maxillary sinuses offers a poor second. Four 
probable reasons may be given; (i) The length 
and structure of the nasal frontal duct offer 
much more opportunity for obstruction. (2) 
Large sinuses are more affected than the 
smaller sinuses. (3) The position of the ostium 
of the frontal sinus would lead one to expect 
occasional flutter valve action of the turbinates, 
and redundant or swollen tissue of the turbi- 
nates. (4) The frontal sinuses have no accessory 
openings. 

Treatment, (r) Non-obstructive aerosinusitis 
in most instances responds to the simplest 
forms of treatment if any treatment is nccessarj^ 


(2) The obstructive types present a somewhat 
different problem. In this instance, the primary 
attack must be directed toward equalizing the 
pressures inside and outside the cavities. The 
ideal treatment would seem to be a return to the 
altitude at which the block was formed, correct- 
ing the obstruction, and then a slow return to 
ground level. This can be accomplished either in 
a low pressure chamber or by actual flight, and 
has given good results in some cases . — Mary 
Frances Vastine. 

Kasabach, H. H., and Donlan, C. P. Roent- 
gentherapy of hemangioma of the larynx in 
infants. J. Pediat., April, 1945, 26^ 

The authors summarize the 8 previously 
reported cases of hemangioma of the larynx in 
infants and add 2 additional cases of their own. 
In both of their cases the diagnosis was followed 
by tracheotomy and external roentgen ir- 
radiation. One case was treated with 200 kv., 
50 cm. target-skin distances, 0.5 mm. copper 
plus 1.25 mm. aluminum filter, 150 r daily dose. 
The second case was treated with the same 
fastors except for 100 r as a daily dose. In each 
case a calculated tumor dose of 1,200-1,300 r 
was delivered and in each case the lesion disap- 
peared completely. 

These hemangiomas in infants are believed 
to be congenital and are said to be more com- 
mon in males although the 2 cases reported in 
this article occurred in females. The lesions are 
usually upon or above the vocal cords in adults 
and are usually if not always subglottic in in- 
fants. The symtoms in order of frequency are 
obstructive dyspnea, inspiratory stridor, hoarse 
cry, croupy cough, blood-tinged mucus and 
gross hemorrhage. 

Treatment recommended by the authors is 
preliminary low tracheotomy followed by 
roentgen therapy provided 1,200 r can be 
delivered to the lesion. — 7 ?. M. Harvey. 

Harvey, Roger A., Spixdler, Howard A., 
and Dowdy, Andrew H. Roentgen therapy 
as an adjunct in the management of acute 
postpartum mastitis. Stirg.^ Gynec. & Obst., 
April, 1945, 80, 396-403. 

This report is based upon the methods used 
and results obtained in treating 100 patients 
with roentgen therapy for acute mastitis be- 
tween January, 1942, and June, 1944. 

Treatment. 

I. Roentgen Therapy. The initial dose of 
roentgen therapy used in this series of patients 
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varied from 40 r to 100 r and was dependent on 
the severity of manifestations of the disease and 
size of the area involved. The most acutely ill 
patients or those with large areas of involve- 
ment were given the small initial dose, while 
those witli milder sj-mptoms and smaller areas 
of involvement were given tlie larger initial dose 
of roentgen rays. 

The number of treatments used in this series 
varied from one to five per breast and a^'eraged 
2.3 treatments per breast. The total dosage per 
breast varied from 40 r to 400 r and averaged 
165 r. In general if a patient does not show 
satisfactory response in thirty-six to forty-eight 
hours, during which time two or three roentgen 
treatments have been given, this form of 
therapy should be discontinued. 

Patients with superficial intection only or 
those with small flat breasts witli superficial or 
deep infestions, were usually treated at 120 
kv. and with 3 mm. of aluminum filtration. The 
other patients were treated at 200 kv. and with 

0.5 mm. copper and i .0 mm. aluminum filtration. 

2. Nursing. Four instances of infant diarrhea, 
2 of infant stomatitis, and i of infant parotitis 
were noted shortly after the appearance of 
maternal mastitis in this group of patients. For 
this reason it is preferred that the baby not 
nurse from the infected breast during the acute 
phase of the disease. Nursing is usually in- 
terrupted from the infected breast for six to 
eighteen hours. If the patient does not show 
marked constitutional reactions, it is safe to 
continue nursing from the uninvolved breast. 

3. Pumping the Breast. The authors delay 
the use -of a breast pump in patients with pri- 
mary areolar or periareolar infection because of 
the massaging action which such an area re- 
ceives during the pumping procedures. 

4. Drying up Lactation. Any infection which 
cannot be cleared in forty-eight hours so 
seriously interferes with the infant feeding 
routine that function should be terminated in 
both breasts. 

5. Breast Binders. All patients are markedly 
relieved when support is fornished to the breast 
to prevent any motion of the inflamed area. 

6. Ice Packs. Ice has an immediate numbing 
effect on the painful area and decreases the 
blood flow to the involved area with resultant 
decrease in absorption of toxins into the general 
circulation. 

7. Heat. In the early stages of mastitis, local 
heat makes the patient much more uncom- 
fortable. 


8 . Fluids. No attempt is made to limit fluid 
intake during the course of the acute infection, 
even if the breasts are being dried up at the 
time. 

9. Sedation. Threshold tolerance for pain is 
so variable that no routine is maintained in 
this aspect of treatment. Salicylates are fre- 
quently prescribed, and combined with codeine 
only in extreme situations. 

Sitm77}ary a77d Co77clt{sio7is 

1. Roentgen therapy combined with rational 
symptomatic treatment of 137 breasts affected 
by acute postpartum mastitis resulted in 2 
abscesses, 1.3 per cent, as compared widi 20 
per cent abscesses with other methods of treat- 
ment in use prior to this series. The 2 abscess^ 
in the roentgen treated group occurred in 
patients initially treated by other methods and 
not referred for roentgen therapy until four and 
seven days after onset of the disease. 

2. The duration of subjective symptoms in 
these patients was reduced from an average of 
eight days with methods of treatment other 
than roentgen therapy to an average of 1.8 
days with roentgen therapy. 

3. Application of roentgen therapy is so 
effective in the early stages of this disease that 
treatment should be started as soon as the 
diagnosis can be definitely made, regardless of 
the'^hour. Delay in starting this treatment 
decreases chances of recovery without surgery. 
— Ma 7 y F7-a7Jces Vastwe. 


Merger, Charles C., and Sauer, Hans R. 
.-^drogen control therapy in 130 cases of 
carcinoma of the prostate. S 7 i 7 -g., Gymec. & 
Obst., Feb., I945> 128-13S. 


It is the purpose of this paper to analyze the 
•esults of endrogen control treatment m 130 
jatients with prostatic carcinoma. Seventy- 
line of these cases were followed up for one to 
•wo and a half years; 27 of the remaining 51 
latients were following for a period of from 
bur to twelve months and 24 died of the disease 
'16) or of other causes (8) within the first year 
ifter beginning treatment. 


A77alysis of Study. 

I Favorable response to this method of 
treatment of prostatic cancer was accomplished 
in numerous instances. However, during the 
course of prolonged observation, it became 
evident that a considerable number of the 
group of patients showing initial improvement 
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developed into delayed failures. Thus, the con- 
clusion is that even the most spectacular 
improvement in any patient has to be viewed 
with skepticism as to the ultimate outcome. 

1. In the treatment of patients with far 
advanced or metastatic disease, androgen con- 
trol treatment has proved its value as a method 
to prolong life. The degree of response to this 
method of treatment is much more impressive 
as a rule when the poor results accomplished 
by external or interstitial irradiation. 

3. The results obtained were most favorable 
in the group of patients with metastatic lymph 
node involvement. All but one of the patients 
with metastatic lymph node involvement 
responded with complete regression of the 
metastases and so far, none of them has de- 
veloped recurrence. 

4. In contrast, it has been the authors’ ex- 
perience that spread or local extension of bone 
metastases is not arrested as a rule by androgen 
control treatment. Also this method of treat- 
ment does not protect the patient with non- 
metastatic cancer of the prostate from de- 
veloping metastases at a future time. 

5. In spite of the apparent ineffectiveness of 
androgen control therapy on bone metastases 
proper, it cannot be denied that many of these 
patients derive temporary benefit from this 
method of treatment, such as disappearance or 
improvement of pain, gain in weight, and in- 
crease in well-being. 

6. The authors are in agreement with Nesbit 
and Cummings, who express the opinion “that 
the maximum benefit to the patient maybe 
derived by delaying endocrine therapy until 
indicated by the onset of symptoms arising 
from the advanced or metastatic lesions.” 

7. Castration should be reserved for patients 
v/ith metastatic disease, patients in whom 
metastases are suspected, or patients in whom 
rapid enlargement of the primary lesion be- 
comes apparent. It is the authors’ impression 
that castration is the more effective procedure if 
quick relief from pain in the object of therapy. 
Combined treatment consisting in orchideo- 
tomy preceded or followed by estrogen ad- 
ministration does not seem to offer any ad- 
vantage over castration alone. 

8. Exclusive stiibestrol medication should 
have its place in selected cases of prostatic 
cancer; (1) in patients with operable carcinoma 
of the prostate who refuse surgery; (2) in 
patients who refuse orchidectomy and (3) in 
patients with moderately advanced lesions of 


apparently low grade malignancy who have few 
or no symptoms. 

9. Failures which occur following exclusive 
stiibestrol administration may be improved, at 
least temporarily, by orchidectomy, while 
estrogen administered in cases of failures follow- 
ing castration is ineffective as a rule. It has 
been suggested by Huggins that castration or 
estrogen administration results in a reduction in 
the quantity and activity of circulating andro- 
gens, thereby causing decrease in size and 
function of the cancer cells. He also believes 
that immediate or delayed failures of androgen 
control therapy are due to the presence of 
extragonadal foci of androgen production, 
notably in the adrenal cortex. 

10. With this idea of Huggins’ in mind, the 
authors have given external roentgen irradia- 
tion to the pituitary in 23 patients (200 kv. and 
delivering a total of from 1,000 to 1,700 roent- 
gens into the region of the sella turcica). Con- 
clusions from this treatment are that irradiation 
of the pituitary produced neither an appreciable 
decrease in the serum acid phosphatase activity, 
nor increase in the patient’s weight nor im- 
provement in the appearance of metastatic 
bone lesions. However, some degree of pallia- 
tion seemed to be accomplished in that the 
rapid retrogressive course in delayed failure 
patients was slowed down at least temporarily 
in some of the cases treated. 

11. Radiation therapy of the pituitary is not 
a substitute for castration or estrogen ad- 
ministration . — Marj Frances Vasline. 

Abel, Stuart. Androgenic therapy in malig- 
nant disease of the female genitalia; pre- 
liminary report. Am. J. Ohst. fs? Gynec., 
March, 1945, 49, 327-342. 

In an extensive laboratory study of gonad 
hormones in 1932, Moore and Price postulated 
their conception of hormone interactions to 
include four principles: (i) gonad hormones 
stimulate homologous accessories; (2) secretions 
produced by the pituitary stimulate the gonads 
to function both in germ cell production and in 
hormone secretion; (3) gonad hormones have no 
direct effect on the gonads of either the same or 
the opposite sex; (4) gonad hormones of either 
sex exert a depressing effect upon the pituitary 
which results in a diminished amount of the 
sex-stimulating factor available to the organism. 

A series of patients with previously treated 
but progressively advancing malignancies of 
the female genitalia have been given testo- 
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sterone propionate in arbitrary dosage of 140 
to 150 mg. weekly. This was done because in 
the light of laboratory and clinical studies, an 
investigation of the possible value of male 
hormone in the treatment of malignancies of 
the female genital tract seemed highly war- 
ranted. If by the administration of testosterone 
the depressing effect on the pituitary would 
diminish the amount of sex-stimulating hor- 
mone, and if such administration is without 
effect upon the heterologous secondary female 
organs, it seemed not unreasonable to relieve 
that retardation, even possible regression of the 
malignant growth might occur in a manner 
comparable to the effect of estrogens on pro- 
static growths. 

Cases to which testosterone propionate was 
given included carcinomas of the breast, ovary, 
fallopian tube, uterine corpus and cervix. A 
preliminary report of 5 cases in detail including 
carcinomas of the uterine corpus and cervix is 
presented. These patients have been receiving 
treatment for ten months. 

Co7iclusio7ts. All of these patients showed 
striking improvement in morale with feeling of 
well-being bordering at times on euphoria. 

There was definite improvement of meno- 
pausal syrmptoms such as nervousness, in- 
somnia, headache, depression, and, in most 
cases, hot flashes. 

Increased libido was consistent and marked. 

With the arbitrary dosage used (140 to 150 
mg. per week) masculinizing symptoms ap- 
peared in all patients and included hj’pertrophy 
of the clitoris, development of a beard, and 
voice change. Acneform eruptions occurred in 
3 of the original 5 patients and in many of the 
subsequent cases. 

Vaginal smears tended toward the atrophic 
state and changed little during treatment. 

To date, there has been nothing to indicate 
any regression or even retardation of the 
malignant process in manner comparable to the 
effect obtained in estrogenic treatment of 
prostatic carcinomas. In one of the original 
patients and in two subsequent cases, meta- 
static lesions were seen to progress during the 
course of treatnient . — Mary Frances V ast'me. 

Cantril, Simeon T., and Buschke, Franz. 

Roentgen therapy in gas bacillus infection. 

Radiology, Oct., 1944, VJj 333-345- 

Nine cases of gas bacillus infection treated 
with surgery and roentgen irradiation are 
described and illustrated with photographs. 


roentgenograms and fever charts. A table shows 
the details of treatment and results; the roent- 
gen treatment varies as greatly from case to 
case as does the surgical treatment. This in- 
cludes all the cases of gas bacillus infection 
which the authors have treated by roentgen 
irradiation. In all except 2 cases there was 
bacteriologic proof that the infection was 
caused by a gas-producing organism. There was 
no mortality but this record could probably not 
be maintained in a large series of cases. How- 
ever Kelly reports a mortality of only 11.2 per 
cent in 125 cases which is much better than the 
record with any other form of treatment. 

Gas bacillus antitoxin was given in 4 cases; 
the authors believe that these patients would 
have recovered as well without it. This opinion 
is supported by Kelly’s statistics who had a 
mortality of 35 to 50 per cent in cases treated 
with serum therapy and surgery and of 4.3 
per cent in cases treated with surgery and 
roentgen irradiation without serum. Nor did 
the cases in which sulfonamides were given 
offer any evidence that chemotherapy played 
any part in controlling the progression of the 
gas bacillus infection. 

It is believed that a thoughtful combination 
of roentgen treatment and surgery will give 
better results tlian any other known treatment 
of this disease. — And7‘ey G. Mo7‘gat}. 

SiGEL, Harry. Direct current combined with 

x-ray therapy; case of Kaposi sarcoma thus 

treated. Radiology, Oct., 1944, 43, 386-390. 

The author reports a case in which he used 
the direct current in combination with roentgen 
treatment to increase the effectiveness of the 
latter. The patient was a man of sixty-seven 
admitted because of edema of the left leg and 
the bluish tumors characteristic or hemorrhagic 
sarcoma on various parts of the body. 

The roentgen treatment was given with 120 
kv., 5 ma., 4 mm. aluminum filter and 25 cm. 
distance with an output of 15 r per minute. 
Each area was given a total of 1,500 r. For the 
electrical treatment the positive electrode, large 
enough to cover the whole tumor area, \yas 
placed over the tumor and the negative 
electrode over a nearby area so that the lines 
of force would travel as directly as possible 
through the tumor and produce the greatest 
possible current density at the site of the 
tumor. Direct current was given first for about 
ten minutes, then roentgen irradiation begun 
while the current was still on and both con- 
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tinued until the desired roentgen-ray dose had 
been given. Two areas on the arm were selected 
and one given the combined treatment and the 
other roentgen treatment alone. Though these 
tumors are radiosensitive it was possible to 
detect a markedly better response to the 
combined treatment than to the roentgen treat- 
ment alone. — Audrey G. Morgan. 

SiDDALL, R. S. Carcinoma of the vaginal wall 

in a girl of fourteen; radiation therapy. 

Harper Hosp. Dec., 1944, 2, 54~5b« 

A girl came for treatment May 9, 194^^, two 
weeks before her fourteenth birthday. She had 
had hemorrhage at approximately regular 
periods for eighteen months which was thought 
to be menstruation, but recently the bleeding 
had become almost continuous. Examination 
showed a soft irregular mass in the region of the 
cervix; a small piece of tissue examined micro- 
scopically showed advanced medullary squa- 
mous cell carcinoma but examination under 
general anesthesia showed that the growth was 
on the anterior and right lateral walls of the 
vagina and did not involve the cervix. 

On May I ' l , 1942, 100 mg. radium in suitable 
containers and screened with i mm. brass and 
I mm. hard rubber was placed in the vagina 
opposite the tumor; the dose was 3,600 mg-hr. 
From May 2.5 to 28 supervoltage roentgen 
therapy was given externally. Anterior and 
posterior fields were used, cross-firing the pelvis. 
The quality of the rays was that obtained with 
500 kv., and a filter of 7 mm. copper, 3 mm. 
aluminum and 3 mm. celluloid. The total dose 
per field was 600 r in air. A second series of 
roentgen therapy with the same technique was 
given from August I4 to 18, 1942, and on 
October 15, 50 mg. radium was applied to a 
total dose of 1,800 mg-hr. 

The tumor disappeared in three months after 
the first two series of treatments. But two 
months later it recurred and on the third series 
of treatments it again disappeared. On October 
25, 1944, there was still no sign of recurrence 
but the time is too short to pronounce it a 
permanent cure. 

The vagina contracted so that the finger can 
only be introduced for about 6 cm. In spite of 
the heav)' irradiation pubic hair and other 
secondary scxmal characteristics have appeared. 
There has been no sign of menstruation since 
early in the treatment. — Audrey G. Morgan. 


Kobak, Alfred J., Fitzferald, J. E., Freda, 

Vincent C., and Rudolph, Louis. Carci- 
noma of the cervix and pregnancy. Am. J. 

Obst. & Gynec., March, 1945, 4 - 9 ^ 307“3^6. 

In the past five years, the authors have ob- 
served 8 cases of carcinoma of the cervix oc- 
curring during pregnancy on the obstetric 
services of Cook County Hospital. These cases 
were thoroughly studied clinically. 

Summary and Conclusions. 

1. The uneven distribution of these cases 
whereby 6 were noted in one year would render 
untenable a statistical evaluation of its in- 
cidence. 

2. Many white and negro patients are seen 
annually in this hospital and it appears that 
carcinoma of the cervix, at least during preg- 
nancy, might be more frequent in white women, 

3. In 7 patients the malignancy was a 
stratified squamous cell carcinoma and in i 
patient, who died undelivered it was an adeno- 
carcinoma. 

4. There is a tendency to regard carcinoma 
of the cervix during pregnancy as so improbable 
that other causes of bleeding are given stub- 
born precedence in diagnosis and therapy. The 
malignancy is thus diagnosed more often 
toward the end of pregnancy, when the growth 
has achieved large proportions. 

5. Carcinoma of the cervix, contrary to the 
opinion of several contributors, continues to 
develop at a rapid pace during pregnancy. The 
earlier the diagnosis is established the sooner 
effective therapy may be instituted, and the 
better the ultimate prognosis. 

6. The treatment of these cases depends upon 
the disposition of the pregnancy. In the first 
trimester the pregnancy is disregarded and deep 
roentgen therapy is instituted. With the death 
of the fetus, radium is added to the treatment. 
In advanced pregnancy, there is added concern 
for the cervix. The latter should be spared of 
the injuries that occur during parturition. If 
there is no infection as noted by the tempera- 
ture or character of the vaginal discharge, a 
classical cesarean section is performed to spare 
the cervix of trauma and to leave intact the 
fundal portion of the uterus to facilitate the 
radium therapy, which is started after uterine 
involution has occurred. A total of 4,500 mg-hr. 
of radium is given in three equally divided 
doses. As soon after the delivery of the baby as 
possible, deep roentgen treatments are started, 
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and continued for a long period of time. In 
the presence of local infection by criteria 
mentioned, a Porro cesarean section is pre- 
ferred. In pregnancies close to viability the 
cesarean section may be deferred, and 1,500 
to 3,000 mg-hr. of radium may be given to the 
cervix to temporarily inhibit tlie progress of the 
new growth. 

7. The ultimate prognosis for the patient 
hinges on the persistent continuation of the 
deep roentgen and radium therapy that is in- 
stituted after the disposition of the pregnancy. 
— Mmy Frances Vastine. 

MISCELLANEOUS 

ZixTHEO, Clarence J., Jr. Simple fluoroscopic 
method of foreign body localization. Radiol- 
ogy, Oct., 1944, 43^ 376-377- 

Most methods of roentgenoscopic localiza- 
tion of foreign bodies require special apparatus 
or attachments of some preliminary calibra- 
tion. A method is described and illustrated 
which can be carried out simph' using only the 
materials ordinarily at hand in any laboratory 
and without any calibration. It consists es- 
sentially of locating with the movable blade of 
a caliper a point alongside the patiejit which is 
in the same horizontal plane as the foreign 
body; it is based on die fact that shadows of 
objects in the same plane are displaced to an 
equal extent when the fluoroscope is moved. 
An accuracy of i cm. or even 0.5 cm. can be 
achieved easily. Directions are given for pro- 
tecting examiner and patient from undue ex- 
posure to the rays and the necessity for such 
protection is emphasized. — Audrey G, Morgan. 

Spear, F. G. The action of neutrons on bacteria. 
Brit. J. Radiol., Nov., 1944, //, 34S-35I- 

Experiments are described which were made 
to determine the lethal action of a neutron 
beam on colon bacilli and on spores of Bacillus 
viesetttericus when they were exposed to 
gradually increasing doses of radiation and to 
compare the results with those obtained with 
other types of radiation. The work was done 
with Lawrence's 37-inch cyclotron at the 
Radiation Laboratory, Berkeley, California. A 
diagram is given showing the position of the 
bacterial suspensions 7.0 cm. from the target of 
the cyclotron and two tables, the first showing 
the complete details of a single experiment and 
the second a summary of all the experimental 
results. 
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. An n-unit was used for measuring the neutron 
radiation; it is the neutron dose given when the 
Victoreen dose meter, calibrated for x-rays 
records roentgen. Survival curves are given for 
the cultures of bacteria which are exponential 
in form. A tentative comparison between the 
effects of roentgen, gamma and neutron ir- 
radiation may be obtained by determining the 
dose required to produce a 5 per cent lethal 
action and expressing the result as an r/n ratio, 
r being the measurement of x or gamma radia- 
tion in roentgens and n tliat of the neutron dose 
in the author’s unit. The r/n ratio for colon 
bacilli is 3.2 and that for Bacillus mesentei'icus 
5.3. The r/n ratio shows wide variation accord- 
ing to the material irradiated. It varies from i 
to 10 with a value of 5 to 6 in most experiments. 
Until the dosimetry of neutrons has been 
studied more completely, however, the values 
of the ratio must be considered provisional. It 
must not be assumed, however, that for equal 
energy absorption neutrons produce a greater 
effect than roentgen or gamma irradiation. It 
seems probable that the energy absorbed per 
unit volume of tissue exposed to r n of neutrons 
is about the same as that from 2.5 r of gamma 
irradiation, — Audrey G. Morgan. 

Spear, F. G., and Tanslev, Katharine. The 

action of neutrons on the developing rat 

retina. Brit. J. Radiol., Dec., 1944, //, 374~ 

379- 

It has been found that degeneration in tis- 
sues irradiated with roentgen and radium rays 
depends on mitotic actirnty. The experiments 
here described were made to determine whether 
neutron irradiation at doses which permit 
ultimate recovery of the tissues has the same 
biological effect. 

The irradiations were given with the cyclo- 
tron on immature rat retinas. The technique is 
described. A table is given showing the mitotic 
phase and degenerate cell counts after each 
dose of neutron and a similar table is given for 
radium irradiation. Degenerate cells appeared 
after one to three hours. In all the experiments 
this initial decrease was followed by a renewal of 
mitosis and with doses above 5 n this return of 
mitosis was characterized by a marked dis- 
tortion of the phase ratio. (Doses from 2.5 n to 
60 n were used.) 

As the dose is increased to 60 n the initial 
decrease of mitosis increases and recovery is 
more delayed. Some recovery follows the initial 
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fall of mitotic rate caused by neutron irradia- 
tion but the increase to a supernormal level 
seen with roentgen and radium irradiation does 
not occur after a dose of more than 2.5 n. Up to 
15 n there is an increase in the prophase count 
but not in the metaphase and telaphase counts. 

It seems that the mitotic curves after neutron 
irradiation do not differ materially from those 
after roentgen and radium irradiation but the 
effect on cell degeneration is much more 
marked. The degenerate cell count on neutron 
irradiation is made up partly of cells killed out- 
right and partly of cells that are injured and die 
later when they attempt mitosis. The curve of 
cell degeneration which accompanies increased 
dosage occurs much sooner and is markedly 
steeper than with radium. The curves given 
show that roughly neutrons are 2.6 times as 
effective as radium rays per unit energy and 6.5 
times as active per n unit . — Audrey G. Morgan. 

Halberstaedter, L. Effects of x-rays on 

erythrocytes irradiated in vitro. Nature, 

June 3, 1944, /jrj, 683. 

The author, working in the Cancer Labora- 
tories of the Hebrew University, Jerusalem, 
found that irradiation of erythrocytes in vitro 
with roentgen rays causes hemolysis. But if a 
dose of 2,000,000 r is given to an erythrocyte 
concentration of o.i per cent or less in normal 
saline a state of resistance to hemolysis de- 
velops. 

In this article experiments are described 
which were made to determine whether the 
erythrocytes rendered resistant to roentgen 
rays in this way are also resistant to other 
hemolysins such as sunlight and saponin. 
Human or rabbit erythrocytes were irradiated 
with 2,000,000 r and after twenty-four hours 
there was no hemolysis. After addition of eosin 
to the irradiated drops and non-irradiated con- 
trol drops they were exposed to sunlight. 
Hemolysis occurred in the control drops after 
ten to twenty minutes but no hemolysis took 
place in the irradiated drops after one to two 
hours. Similar irradiated and control drops 
were treated with different concentrations of 
saponin; hemolysis took place in the control 


drops after about five minutes in a 1:15,000 
saponin solution while none took place in the 
irradiated drops after twenty-four hours in a 
solution of 1:3000 saponin. 

These experiments show that exposure to 
roentgen rays may cause complete hemolysis of 
erythrocytes or may render them resistant to 
the hemolytic action of roentgen rays, sunlight 
or saponin. Which effect takes place depends on 
the concentration of erythrocytes in saline 
solution and the dosage of roentgen rays. 
Resistance to hemolysis does not occur if 
serum is added to the normal saline or if the 
erythrocytes are irradiated in glucose solution, 
— Audrey G. Morgan. 

Bisgard, J. Dewey, Hunt, Howard B., and 
Dickinson, R. Hugh. Effect of x-ray ir- 
radiation upon bacterial toxemia in rabbits. 
Radiology, Oct., 1944, 43, 330-332. 

Previous experiments have shown that ir- 
radiation of the abdomen in rabbits produces 
nonspecific antitoxin. The experiments de- 
scribed in this article were made to determine 
whether the same effect is produced by ir- 
radiation of other parts of the body. One-half 
the animals were irradiated over the chest and 
the other half over the extremities at 140 kv., 
15 ma, target-skin distance, 50 cm,, an in- 
herent filter of 3 mm, aluminum and an added 
filter of 0.5 mm. copper and i mm. aluminum. 
It was found that antitoxin is produced no 
matter what part of the body is irradiated. 

Further experiments showed that 20 r is the 
approximate minimal effective dose for rabbits 
and this dose appeared to produce as much 
antitoxin as larger doses. 

Injections of serum and plasma afforded some 
degree of protection against E. coli toxin, but 
normal non-irradiated serum and plasma was as 
effective as that that had been irradiated. It 
is probable that the effect was due to the simple 
addition of the antitoxin contained in the blood 
and plasma to that already in the tissues of the 
animals. Apparently the antitoxin demonstrable 
in the plasma after irradiation is produced by 
tissues other than the blood . — Audrey G. Mor~ 
gan. 
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IX/TY FIRST words will be to thank )’ou. 
Members of the American Roentgen 
Ray Society, for the honor bestowed upon 
me and to let you know how deeply I ap- 
preciate the distinction which this Society 
has conferred upon me. In the past this 
office has been held by leaders in American 
radiology who are responsible for the place 
our specialty holds in the radiology of the 
world. Many original contributions, usually 
presented first at the annual meeting of 
this Society, have come from these men. 
Hence it is with considerable apprehension 
that I assume the office with which you 
have honored me and offer a few remarks on 
the subject of “RadioIos:v in the Atomic 
Age.” 

As Year One of the Atomic Age ends and 
Year Two begins it would seem reasonable 
to think that certain radiologists actually 
connected with the gigantic project of 
releasing atomic energy could best discuss 
this topic with us. But such is not the case 
due primarily to continued security restric- 
tions upon these authorities and to the 
preoccupation of most of them with tlie 
data from the recent scientific tests at 
Bikini Atoll. However, one need not be a 
member of the Manhattan Engineer Dis- 


trict Project nor of the select group of 
investigators at Bikini to appraise the 
effect of the first atomic explosion upon our 
specialty and to venture a short extrapola- 
tion into the near future. 

The element uranium, which was to 
prove itself to be the “philosopher’s stone” 
for the large scale transmutation of the 
elements in the 20th century, was dis- 
covered by Klaproth in 1789. It was 107 
years later that the most important 
property of this element, namely, natural 
radioactivity, was determined, for it is 
characteristic of science that discoveries 
are rarely made except when people’s 
minds are ready for them. After the dis- 
covery of the x-ray by Rontgen in 1895 
every laboratory in the world took out its 
old Crookes tubes to produce roentgen 
rays. These tubes showed that the produc- 
tion of roentgen rays had the power of 
producing brilliant phosphorescence in the 
glass envelope of the tube and as roentgen 
rays appeared to emanate from these 
points of phosphorescence it was certain 
that some investigator would wonder if 
roentgen rays and phosphorescence were 
not in some way interrelated and attempt 
to produce darkening of a photographic 
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plate by various phosphorescent sub- 
stances. Thus it was that Henri Becquerel 
in Februar}'-, 1896, discovered the natural 
radioactivity of uranium. His collaborators 
on the problem of determining the sub- 
stance or substances in the uranium salts 
responsible for the emission of the radiation 
were Pierre and Marie Curie. Their labo- 
rious chemical analyses and fractional 
distillations finally culminated in the sepa- 
ration of two new elements, polonium and 
radium, and established the factual evi- 
dence and foundation for modern atomic 
physics. 

There followed revolutionary years of 
experimental and theoretical advances by 
Rutherford, Einstein, the Joliot-Curies, 
Bohr, Chadwick, and the Americans, 
Urey and E. O. Lawrence. Half a century 
has passed since the Curies set off on the 
road which has led to the present dis- 
coveries, and so enormous is our modern 
technology that in the same length of time 
(five years) required for the Curies to ex- 
tract a minute amount of pure radium from 
several tons of pitchblende the gigantic 
physical and engineering prowess of Ameri- 
can industries, universities and laboratories 
has made atomic power available for war 
and peace. 

Whatever direction the large-scale de- 
velopment and utilization of atomic energy 
takes it will influence medicine profoundly. 
As our mastery of atomic techniques de- 
velops, and the tremendous amount of 
research being carried out in the whole field 
of radioactivity finds wider clinical ap- 
plication, it is to the radiologist to whom 
members of the other medical specialties 
will turn for information. 

The first point that I propose to discuss 
is the closer relationship that will exist 
bet\veen the radiologic physicist and the 
radiologist in the Atomic Age. Physics has 
now a more important part to play than 
ever before in medical research and even in 
the daily treatment of the patient. The 
collaboration of radiologist and radiologic 
physicist becomes now the sine qua non for 
correct and intelligent therapy with the 


new radioactive isotopes. An atomic pile in 
operation is a source of radioactive mate- 
rials, many of which will be medically 
useful, far greater than any source pre- 
viously known. As a direct result of the 
fission process of the uranium itself there 
are produced radioactive isotopes of ele- 
ments located in the middle part of the 
periodic system of the elements. These 
radioactive substances can be purified 
chemically and used medically. In addi- 
tion, an atomic pile is far more efficient in 
bombarding substances with neutrons than 
is a cyclotron, and as a result most elements 
can now be obtained in a radioactive form 
in far greater quantity than heretofore 
dreamed of. Since the radiations emitted by 
them are equivalent to the radiations 
emitted by radium, these substances will be 
used for medical purposes on a much 
greater scale than has been possible with 
radium. So if our reliance on the radiologic 
physicist has been great for the proper 
knowledge and physical data in the correct 
and intelligent utilization of radium how 
much greater will be our cooperation and 
alliance with the physicist in the Atomic 
Age! Mayneord,^ writing on “Physics in 
Medicine” in a recent issue of the British 
Medical Bulletin^ states the situation as 
follows: “The physicist must realize that 
however fascinating and important his 
more academic problems, his primary 
responsibility is to be useful, while on the 
part of the radiologist we ask for a more 
enlightened understanding of the impor- 
tance of the physicist, not only in solving 
the technical day-to-day problems but also 
as a sprearhead of the attack on the 
fundamental biophysical problems of the 
structure of living material and its inter- 
action with radiation.” 

To the faithful physicists, who as As- 
sociate Members of this Society have done 
so much to advance the physical founda- 
tions of radiology in this country, and 
through their service on the American 
Board of Radiology have painstakingly 
and laboriously raised the standards of the 
certified radiologists will fall the bulk of 
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the burdensome task of directing and 
guiding the medical application of each of 
the useful radioactive isotopes by the same 
tliorough and time-consuming -work that 
was required for radium dosage. 

Anotlier important consequence of 
atomic power development of tlie future 
will certainly be the health problems of such 
an industr}', and the industrial hazards to 
health will be primarih* radiological. B}' 
the ver}" nature of things the industrial 
medicine of the atomic age will be radio- 
logical. In the development of methods of 
using atomic energ}' for military purposes 
the importance of health problems was 
earlv apparent and a health division of the 
atomic bomb project was organized under 
our colleague. Dr. Robert S. Stone. IMedi- 
cal men and radiologists, in particular, are 
extremely anxious to learn the results and 
detailed knowledge obtained b}' our col- 
leagues, Dr. Stone, Dr. S. L. ^\arren, and 
a host of other investigators, in the work 
on this phase of tlie project. It seems we 
shall not learn of it full}* at first-hand until 
that portion of the science involved in the 
beneficial uses of atomic energ}' can be 
divorced from the technology involved in 

making atomic weapons. 

We do know, however, that work carried 
on b}' them was along three lines of inquir} . 
(i) provision of instruments and clinical 
tests to detect an}' evidence of dangerous 
exposure of the personnel; (c) research on 
the effects of radiation on persons, in- 
struments, etc.; and (3) estimates of v hat 
shielding and safet}’' measures must be 
incorporated in the design and 
operation of the atomic energy plant. The 
important data collected in^ these tliree 
fields is certain to form tlie foundation o 
the radiological industrial medicine of me 
future. In the ven' near future, no doubt, 
the radiologist will have available for ms 
use specialized detection equipment su 
ciently reliable to permit its being correct!} 
and successfully operated b}' technicians 
and otliers having little experience in t ie 
complexities of the electronic circuits in- 
volved. Professor Roble}' D. Evans re- 


centl}' wrote, ‘Tt should be possible to 
bring these instruments to nearly the same 
state of universal usefulness as a household 
radio.” Thus a whole new branch of in- 
dustrial medicine will open up for the 
certified radiologist, witli him and his 
technicians operating in addition to the 
regular radiological equipment the many 
newlv devised specialized types of detec- 
tion devices and Geiger-Miiller counters. 
The future developments in this field of 
occupational medicine, which I have called 
radiologic industrial medicine, will parallel, 
of course, the development and use of 
atomic energy for the production of con- 
trolled and usable power, and may not lie 
so remoteb' m the future as the time 
interval between the discovery of the x-ray 
and the construction of the modern Cool- 

idae tube. . , 

Another phase of our specialty destmeu 
to'be greatly affected by the developments 
of the Atomic .Age is that bianch ofeen 
spoken of as radiologic jurisprudence. .A 
new cause of litigation arises out of the 
hazard incurred by personnel working ^ylth 
or near atomic piles, cyclotrons and tiieir 
radioactive products. The two types ot 
radiation hazard connected with an atomu 
pile or with a cyclotron are neurm-i^ 
senerated in the pile or dunng cpdoti-n 
bombardment and alpha particles, 
panicles and samma rays emitteU ov -i,'. 
I^dioactive products of a pile or evdorem 
Considering also that the amount of .aa.o- 
active material to be handled, much of u b> 
technical assistants of non.-pro,esslonal 
standina, is many times greater than has 
erer be'en encountered before, one can 
□uicklv realize tbe great expans.on « 

medicolegal problems accompanying ladio- 

nav in the .Atomic .Age. 

"should the world be 

launch an atomic war, which vouL 

be the most deaaly m 

te the military militar. 

\Ye can sav it would be -..aioio,,. 

medicine in that by far *= 

ceLage of killed amdtvountkd^ .0^.^^^^^^^^^ 

radiological casualties caused or d,oi 
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fill and intense radiations of all types, and, 
perhaps, the medicomilitar)" measures 
against poison gas (anti-gas impregnated 
clothing and the gas mask) would be re- 
placed in the atomic war by the inverse 
square law, lead and concrete protective 
devices and Geiger counters. But what do 
we or the Surgeon General know about the 
pathological physiology and treatment of 
radiation sickness and iniury for those 
persons not killed outright but suffering 
from overwhelming or even moderate over- 
exposure to radiation? Yes, military medi- 
cine in the atomic age will be radiological, 
but virtually hopeless and futile. There can 
be no medical service, no organized medical 
relief such as we prided ourselves in during 
World War II, for the medical service, the 
medical personnel, and the medical supplies 
for relief of misery are all vaporized in the 
holocaust. 

Before the curtain of mi\ita.ry security 
descended on the science of nuclear physics 
in America Dr. John H. Lawrence^ de- 
livered the Caldwell Lecture in this same 
auditorium in 1941 on the subject, “The 
New Nuclear Physics and Medicine,” and 
showed the high promise held for many 
radioactive isotopes in cancer therapy and 
biochemical tracer techniques. His experi- 
ments had been carried out with radio- 
active atoms obtained from the cyclotron 
of his brother. Dr. E. 0 . Lawrence, at the 
University of California. Today the ura- 
nium pile is a far greater source of radio- 
active isotopes and this broad field for 
future research w'ill now go forward much 
more rapidly. The lengthy symposium on 
this subject to be presented at the present 
meeting of our Society indicates the rapid 
strides already made since Dr. Lav/rence’s 
lecture. It is precisely this field where the 
teamwork of the physicist and those 
radiologists whose breadth of knowledge 
fits them for the task will offer most in the 
cooperative research v/ork of the present 
and future. 

However, it seems to me that a v/ord of 
caution is in order against over-optimism 
concerning these new forms of radiation 


therapy. It is very easy for the lay public, 
and the medical profession as well, to be 
over-enthusiastic and over-optimistic at 
the present time because of the close as- 
sociation of radioactive isotope research 
with atomic energy development in the lay 
press and in the current popular science 
writings. The history of the therapeutic use 
of roentgen rays and radium is full of 
examples of over-optimism. Our distin- 
guished colleague and fellow member of 
this Society, Dr. W. Edward Chamberlain,® 
expressed this idea exactly in a recent 
forum in which he participated. He said, 
“In the past we have been told too many 
times that this or that new and different 
(but not fundamentally different) source 
of radiation would revolutionize cancer 
therapy. There is no reason for believing, 
or hoping that these new methods of apply- 
ing atomic energy therapeutically will pro- 
vide a final answer to the cancer problem, 

. . . Cancer has been cured by irradiation 
in many thousands of cases and the per- 
centage of such good results has increased 
steadily throughout the years. This im- 
provement has been due in small part to 
improvement in equipment, in large part 
to increased knowledge and skill of the 
radiologist. These newer methods of re- 
leasing and applying atomic energy will 
doubtless prove of real value. The point is 
that we must not jump to the unwarranted 
conclusion that a revolutionary method has 
suddenly come to hand — one that will 
solve, or greatly modify, the problem of 
cancer.” Many will recall the pre-war work 
on the therapeutic effects of direct neutron 
bombardment of cancer, and realize that 
much more clinical work is needed to fully 
evaluate neutron therapy. Neutron therapy 
and radioactive isotope therapy are gigantic 
problems yet to be solved after the inter- 
ruptions of war. 

Radiolog)-- in the Atomic Age will be 
greatly influenced by the vast post-war 
technological developments in another field 
of atomic research — electronics. The atom 
is also the home of the electron. Already 
the Morgan-Hodges photoelectric timer has 
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earned a valuable place in mass roentgenog- 
raphy and will soon find wide use in 
general roentgenography. Within the next 
few years many investigators will be study- 
ing the problem of amplifying the roent- 
genoscopic image several thousand times. 
Think of the unlimited possibilities of 
roentgenoscopy to which has been added a 
system of electronic amplification! With 
the illumination of the fluorescent screen 
approaching that of the roentgenographic 
viewbox in brightness^ dark adaptation of 
the .operator would be eliminated; ex- 
aminations could be conducted in normally 
lighted rooms, tlie radiologist’s office, the 
surgical amphitheater, etc,; the amplifica- 
tion would permit considerable reduction 
in the intensit)" of the roentgeiioscopic 
exposure and markedly reduce radiation 
hazards. Also when the brightness levels in 
clinical roentgenoscopy become one hun- 
dred times their present value tlie stereo- 
roentgenoscope will become practical and 
useful. The field of electron optics may 
make all this possible for radiology in the 
Atomic Age. 

The construction and rapid develop- 
ment of the induction electron accelerator 
—the betatron — has opened whole new 
fields of study in the problems of super- 
voltage. At present there seems to be little 
or no limit to the energies which the 
electrons may attain in the Kerst betatron, 
and roentgen rays can be generated by its 
use which surpass anything known. Almost 
overnight tlie pre-war superAmltage range 
of 400 kilovolts and 1000 kilovolts with 
conventional roentgen tubes \A'as exceeded. 


and papers are now appearing in our 
journals on the biological action of 20 
million volt rays, doubtless soon to be 
followed by similar studies with 100 million 
volt roentgen rays. Will tlie betatron be- 
corne part of the essential equipment of the 
radiologist in tlie Atomic Age? 

Modern physical science, now a major 
cornerstone of radiology, has had a thou- 
sand almost unbelievable triumphs since 
the close of the last century. It has un- 
limited potentialities for helping man be 
man’s best friend, and terrifying pos- 
sibilities for helping man be his own worst 
enemy. 

If the Atomic Age proves to be not one of 
mutual destruction of nations but a peace- 
ful Age — and God grant that it will be — 
the frontiers of radiology will be advanced 
immeasurably. The precious time lost 
through the stupidities of war will be made 
up, and our specialty may well surpass the 
achievements of its first half century. 

712 Hume-Mansur Bldg. 

Indianapolis, Ind. 
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SOME OBSERVATIONS CONCERNING EWING’S TUMOR 
SEEN IN AN ARMY GENERAL HOSPITAL* 

By MAJOR GILBERT W. HEUBLEIN, MAJOR SYLVAN E, MOOLTEN, and 
LIEUTENANT COLONEL JOSEPH C. BELL 

MEDICAL CORPS, ARMY OF THE UNITED STATES 


CHARACTERIZATION OF EWING’s TUMOR 
WITH ATTEMPT AT IN- 
. TERPRETATION 

AN EXCELLENT summary of the clini- 
cal and pathological manifestations of 
Ewing’s sarcoma is that given by Kolodny® 
in 19Z7. This tumor is found most com- 
monly in the small bones of the extremities, 
in the skull and shafts of long bones, differ- 
ing in these respects from osteogenic 
sarcoma. In many instances the origin 
appears to be multiple, although this may 
be the result of the tendency of the tumor 



Fig. I. Ewing’s tumor, showing typical uniform 
small cell and its characteristic relation to blood 
vessels. 


to become rapidly disseminated. As the 
tumor spreads through the haversian 
system, the cancellous bone is involved and 
the architecture disintegrates, so that 
tension and pressure lamellae are separated 
and compressed, and bone appears thicker 
in places. .As the tumor approaches the 
cortex of the long bone, the latter becomes 
rarefied. In the more slowly growing tumors 
a secondary or tertiar}* shell of new' 
periosteal bone is formed before the tumor 


perforates the periosteum, producing the 
appearance of laminae. More often the 
tumor advances too rapidly for periosteal 
reaction and undergoes necrosis and lique- 
faction resulting in a subperiosteal cavity 
filled with degenerated tissue resembling 
“pus.” The consistency of the tumor de- 
pends on the stage of growth and presence 
or absence of regressive changes. At first 
it is soft, mushy, grayish white, and has 
the appearance of granulation tissue. This 
may easily mislead the surgeon into the 
belief that he is dealing with osteomyelitis. 
Later a soft, crumbly, marrowy growth is 
seen with connective tissue strands and 
frequent necrosis and liquefaction, pro- 
ducing the appearance of pus. Areas of 
yellowish cystic degeneration are found. 

Histopathologically the tumor is charac- 
teristic (Fig. i). The cell type is small, 
polyhedral and possesses little cytoplasm. 
The nucleus is round or oval. The appear- 
ance of pleomorphism is lacking and, even 
in the presence of abundant mitoses, tumor 
giant cells are not seen, in contrast to 
osteogenic sarcoma. The cells are extremely 
uniform and often form pavement sheets 
without organization. Not infrequently 
cells exhibit mucoid or hydropic degenera- 
tion. In many instances the cells are ar- 
ranged around blood vessels, but this is not 
invariable and occurs also in other cellular 
sarcomas. Perhaps the most characteristic 
feature is the apparent complete absence of 
intercellular substance. As a result the 
cytoplasm of individual cells appears often 
to form a syncytium. 

This tumor produces diffuse bone ab- 
sorption and in its invasion of the surround- 
ing soft parts causes corresponding shrink- 
age and atrophy of skeletal muscle fibers 
(Fig. z). As a result the endomysium and 
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perimysium become condensed into a 
trabeculated netvvork acting as a frame- 
work for the growth of the tumor. In the 
presence of lymphocytic and plasma cell 
infiltration, the appearance is often very 
confusing and difficult to distinguish from 
that of a pure inflammation. The tumor 
spreads through the blood and lymph, 
especially the latter, and not infrequently 
involves tlie regional lymph nodes, but is 
most commonly characterized by involve- 
ment of all bones of tlie skeleton, especially 
the skull, again in contrast to osteogenic 
sarcoma.^- The most frequent involvement 



Fig. 1. Note tendency for the tumor cells of Ewing’s 
sarcoma to creep along the perimysial framework 
of the overlying muscles bringing about atrophy 
of its fibers. 

at autopsy is the lungs and skull. Metastases 
are histopathologically identical with the 
primary focus and behave in the same man- 
ner (Fig. 3). Ingrowtli toward the dura may 
often produce pressure symptoms upon the 
brain, and epileptiform convulsions are not 
infrequent. Tumor cells may be demon- 
strated in the cerebrospinal fluid (Fig. 4). 

Etiological factors include a decided sex 
predilection, about 3 cases out of 4 oc- 
curring in males, most often betv'een the 
ages of five and fifteen. Occasionally tlie 
subjects manifest mild endocrinopathic 
disturbances, e.g. obesity or slim graceful 
bony structures 

The location of die tumor is most com- 
mon in the “pipe” bones, especially die 
tibia, fibula, humerus, ulna or femur in 
approximately that order. Occasionally 



Fig. 3. Vertebral metastasis, showing solid sheets of 
tumor cells closely massed, with no apparent 
organization. 

the clavicles, tarsal bones, ribs, vertebrae, 
mandible, skull, shoulder girdle and pelvis 
are involved. When a long bone is the seat 
of the disease, most or all of the shaft be- 
comes involved. The history of trauma is 
not infrequent. Clinically the common first 
symptom is pain which is usually intermit- 
tent at first in contrast to osteogenic 
sarcoma. Frequently a long interval of 
freedom from pain may occur, lasting for 
several months. With each successive at- 
tack the pain becomes more severe and 
more prolonged and the interval shorter, 
until finally a permanent rheumatoid 
character of pain is established, usually 
with die appearance of a distinctly palpable 
tumor. Fever occurs with attacks of pain 
and occasionally is rather prominent, 
simulating the clinical picture of osteo- 
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Fig. 4. Dural metastasis may be diagnosed by pres- 
ence of Ewing’s cells in the spinal fluid (post- 
mortem lumbar puncUire). Tumor cells at a. 
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myelitis or rheumatic fever. The tumor 
mass, when apparent, may be associated 
with considerable local hyperemia as well 
as enlarged regional lymph nodes. The 
tumor mass increases with each attack of 
pain until a permanent enlargement re- 
sults. Joint involvement is rarely if ever 
seen. Pathological fracture is also rare until 
the terminal stages. The clinical course 
may be prolonged for years before the de- 
velopment of metastases; frequently, how- 
ever, it may be only a few months’ dura- 
tion. With the development of metastases, 
especially within the lung, high fever may 
occur. Metastases are often first demon- 
strable in the skull. With or without 
radiation therapy remissions of many 
months may occur. Other viscera, such as 
the liver, kidney and spleen are involved, 
but rather infrequently. Among the clinical 
findings the following are encountered with 
surprising frequency: (i) history of trauma, 
(2) intermittence of symptoms including 
fever, (3) a mistaken diagnosis of chronic 
osteomyelitis in the case of long bones, or 
(4) of tuberculosis in the presence of the 
vertebral involvement. 

According to Ewing'^ this tumor, which 
he classifies as “solitary diffuse endotheli- 
oma,” causes widening and slow absorption 
of the shaft without a trace of bone produc- 
tion. The soft tissues are gradually invaded. 
The most striking feature, best demon- 
strated by the roentgen ray, is the involve- 
ment of a large segment or the whole of the 
shaft, which distinguishes the process from 
osteogenic sarcoma and the giant cell 
tumor. 7 his location together with homo- 
geneous demineralization of a slightly 
widened shaft, generally permits a diag- 
nosis from the roentgenogram alone, espe- 
cially if the tumor recedes rapidly under 
roentgen or radium treatment. 

The histogenesis of Ewing’s tumor is still 
subject to discussion among most authori- 
ties. Basically the tumor consists of solid 
cords of cells separated by fibrous bands, 
thick or thin. Delicate reticulin fibers may 
exist between individual tumor cells or may 
be absent. 7 'he cells generally are rounded 


unless closely packed, then are polygonal. 
The size is two to four times or more that of 
a small lymphocyte. The nuclei are rounded 
and the cell outline is indistinct. Often 
capillary blood vessels occur, either in 
septa or lying among the tumor cells. 
According to Oberling and others, retic- 
ulum cells are present; other authors deny 
this (Ewing and Foot). According to StouP"* 
it is impossible to separate reticulum cell 
sarcoma and Ewing’s tumor, and he agrees 
with Oberling that they are variants of 
the same tumor. Pseudorosettes may oc- 
cur, which according to some may prove 
that these are neuroblastomas with bony 
metastases. This is denied by others. Ac- 
cording to Oberling embryonal types of 
erythropoiesis and myelopoiesis may occur 
in some tumors and in his opinion the 
tumor is a reticulum cell sarcoma, most 
often seen as a cellular blastema without 
any differentiation or with differentiation 
into reticulin-forming tumor, endothelium- 
forming tumor, or a myelopoietic form, and 
so forth. This view is denied by Ewing. 
Stout, however, is inclined to Oberling’s 
concept, particularly in view of the fact 
that Ewing himself admits that the process 
appears to begin in the perivascular 
endothelium. Neely and Rogers^^ agree 
with Melnick that the cell of origin is the 
undifferentiated mesenchymal cell which 
in postnatal life is found about small blood 
vessels and capillaries, typically being an 
undifferentiated round cell sarcoma, com- 
posed of cells not yet sufficiently mature to 
form reticulum. In atypical neoplasms in 
which the tumor cells are somewhat more 
differentiated, they may assume morpho- 
logic and physiologic properties of the 
fibroblast or fibrocyte, become spindle 
shaped, produce reticulum, and, with still 
more cellular differentiation, possibly form 
bone. Differentiation may also proceed 
along another line, producing reticulo- 
endothelium and myelocytic elements and 
may resemble the microscopic picture 
found in lymphoblastoma. The cell of origin 
in their opinion, therefore, is the same as in 
fibrosarcoma, osteogenic sarcoma and 
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lymphoblastoma, and histopatliologic clas- 
sification depends on the line and extent of 
differentiation of the tumor cells. 

Our owm studies of cases at this hospital 
have pro\dded little basis for formulation 
of an independent opinion. In some of the 
cases the relation of tumor cells to blood 
vessels is so characteristic that it is difficult 
to escape tlie conviction that the tumor is 
itself an endothelioma, as originally sug- 
gested by Ewing. Certain features of tlie 
histopathology of the disease desen^e em- 
phasis and may pro\nde a basis for clas- 
sification. These are (i) the lack of inter- 
cellular matrix, (2) the rudimentary cell 
t^'pe witli slight if any differentiation 
toward a spindle cell, (3) the remarkable 
uniformity of the tumor cells both in the 
primar}^ lesion and in the metastases, (4) 
the lack of marked anaplasia histopatho- 
logically despite the obvious malignancy of 
the disease, (5) tlie striking morphologic 
similarity bet\veen timior cells and the 
cells of normal embr}*onal tissues in an 
exceedingly primitive stage of develop- 
ment, i.e., before tlie determination of 
cartilage, muscle, and other specific tissues 
from the undifferentiated mesoderm (Fig. 
5). Because of the constant association of 
this tumor with a bone locale it seems 
necessar}' to relate this tumor in some 
manner to osteogenic mesenchyme. Many 
of the features listed above are charac- 
teristic of embr)'onal neoplasms in general. 
This is an important distinction for all 
tumors and should be kept in mind in any 
attempt at classification. As stated by 
Ewing,' “The embryonal nature of a 
tumor should not be confused with an 
anaplastic character. While many em- 
bryonal carcinomas are also highly ana- 
plastic, others are relatively slow in growth 
and varj' little from the cells of origin.The 
failure to distinguish bet\veen embryonal 
and anaplastic characters gives rise to 
much misapprehension regarding the prog- 
nosis of cellular carcinomas, since em- 
brj'onal carcinomas are very prone to 
sudden variations in growtli, they often 
respond to x-ray treatment, and their 


course is distinctly less malignant than that 
of anaplastic carcinoma of corresponding 
structure. 

“Embr}*onal carcinomas must be con- 
ceived as arising from embryonal struc- 
tures, often misplaced, and, since the cells 
of origin are imperfectly developed, the 
tumor reflects this character throughout. 
The embryonal character does not signify 
that there has been any reversion of the 



Fig. 5. This slide shows the morphology of cell 
stmctiire in a 2 cm. fetus. Note the delicacy of 
structure and small size of the cells which are al- 
most completely filled by their nuclei. 

originating cells of tlie tumor from an 
adult to an embryonal type. It is possible 
to grade tlie carcinomas of many organs 
according to this principle, as adult or 
embryonal . . . .” 

Inasmuch as an intercellular matrix is 
not apparent in this stage of development 
of the tumor cells one must anticipate the 
complete failure of the tumor cell, lacking 
a suitable substrate, to manifest any 
osteoformative properties. In any event it 
seems logical to interpret the disease, on 
circumstantial grounds at least, as a form 
of embryonal osteoblastoma^ 'nonosteogenic, 
possibly bound up with certain dysonto- 
genetic factors. 

The value of such classification at this 
time is largely academic. Nevertheless, it 
mav possibly open an avenue of approach 
to tlie eventual understanding of the 
disease in terms of constitutional diathesis 
and dysplasia (hamartia). Many parallels 
may be drawn betv'een this tumor as an 
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Fig. 6. Synovial sarcoma simulating Ewing’s tumor. 
This was believed to be an embryonal synovio- 
blastoma. Note clefts simulating rudimentary 
synovial spaces in a few areas, at a. 

embr\'onal osteoblastoma and other em- 
bryonal tumors, for example embryonal 
carcinoma of the testis (seminoma) and 
neuroblastoma of the adrenal or kidney.^ 
Examples may be multiplied to include 
many types of tumor, even certain tumors 
of synovia as in a case recently observed 
here in which the first impression was 
Ewing’s tumor (Fig. 6 and 7). In all these 
tumors the characteristic feature is the 
monotonous regularity and uniformity of 
cell type, the rounded delicate nucleus, 
scanty cytoplasm, the syncytium-like for- 
mation of solid sheets of tumor in which 
the scanty cytoplasm is faintly stained or 
indistinct, and the lack of differentiation 
into any well defined structural units 
except perhaps occasional formation of 
rosettes and pseudorosettes, especially 
around blood vessels. In many of these 
cases, too, a dysontogenetic basis is often 
underlying. 

ROEKTGEXOI.OGIC AXD THERAPEUTIC 
CO.VSIDERATION'S 

In a recent survey of the literature con- 
cerning bone tumors it becomes apparent 
that there is considerable difference of 
opinion regarding the value of roentgen ex- 
amination in diagnosis and as a guide in the 
choice of the method of treatment. We have 
reviewed the bone tumors which we have 
encountered since the opening of the Percy 


Jones General Hospital, January’- 15, 1943. 
To date there have been 30,442 admissions 
of which 55 were for such tumors, 24 of 
which were malignant, constituting a ratio 
of I malignant bone tumor to each 1,263 
admissions. Comparison with the figures 
from a large civilian institution is of in- 
terest. Meyerding and Valls^° state, “Bone 
tumors are rare in civilian practice, but 
comprise one out of every’^ four thousand 
patients entering the May’ve clinic”; in other 
words, an admission rate of 0.025 per cent. 
In Meyerding’s study of cases admitted 
between 1909 and 1934, 114 patients with 
Ewing’s tumor were treated, i.e., approxi- 
mately 27 per cent of 424 prim ary’^ malig- 
nant tumors of bone encountered. Accord- 
ing to statistics compiled by'- Swenson, 26 
cases of Ewing’s tumor were studied at 
Presby’^terian Hospital between 1906 and 
1942, a period of thirty^-six y^ears. This 



Fig. 7. Cystic lesions and bone condensation changes 
in proximal third of the tibia. This was diagnosed 
from tissue sections as a synovioma simulating 
Ewing’s tumor. The morphology was so embryonal 
that it was differentiated v/ith difficulty from the 
classical picture of Ewing’s tumor. Patient was a 
twenty year old T /5 who had pain in the right knee 
smarting in September, 1943, and continuing in 
March and April, 1944, with recurring episodes of 
hydrarthrosis, following which a lump was noticed 
over the medial tibial condyle. Biopsy by Colonel 
Francis McKeever revealed bilobed cavity and an 
extraosseous mass which looked like neoplastic 
tissue. Bilobed cavity is shown at a. Histopatho- 
logical findings arc shown in Figure 6. 
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indicates that less than one case a year is 
seen in this large civilian institution. A 
survey of the cases in Percy Jones General 
Hospital shows that tliere is a very high 
proportion of Ewing’s tumors^ being ap- 
proximately 42 per cent of malignant bone 
neoplasm encountered in this small series. 

According to RigleP® tliere is great value 
in the roentgen examination of any sus- 
pected bone tumor. The roentgenogram 
ordinarily will indicate whether the tumor 
is intrinsic or extrinsic in relation to the 
shaft, whether it is benign or malignant and 
often will give an accurate index of the 
extent of involvement. In some cases the 
t)'pe of tumor present may accurately be 
determined. On the other hand, it has also 
been said “There is no such thing as a 
positive diagnosis of a malignant bone 
tumor Avith x-ray.” 

The aboA’^e controversy is one in AA'hich 
AA'e prefer not to become invoK^ed, for it is 
obvious that giA^en a proper diagnostic 
examination and experienced interpreter, 
the roentgen findings are of inestimable 
value, and in some instances may actually 
be more diagnostic than the pathological 
report based on insufficient biopsy material 
(Fig. 20). In the triad of diagnostic features, 
the histopathologic, the bedside examina- 
tion and the roentgenographic study, each 
plays a necessary part and no one of these 
should be neglected. Early, accurate diag- 
nosis depends upon the proper interpreta- 
tion of all three factors AAdiich aa'^c belicA^'e 
are complementary and not antagonistic. 
As is stated by Brailsford," it seems reason- 
able to assume that “ . . . a positiA*e find- 
ing in any one should be regarded as a 
dominant factor.” 

One source of difficulty in reaching an 
early diagnosis in EAA'ing’s tumor is the fact 
that A’^ery often these patients liaA’^e rheu- 
matic pains and A’^arious ill defined com- 
plaints and are classified as “goldbricks” 
by the uninitiated and giA’-en liniment, hot 
packs, and sometimes the aa'^cH knowm 
“brush-oft*.” It AA^ould seem axiomatic, 
therefore, to state that a meticulous historA’’ 
and physical examination are imperatiA’-e in 
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indiAnduals Avith A^ague complaints, and 
emphasis should be placed on repeated 
roentgenographic examinations AvheneA^er 
there is doubt regarding diagnosis. 

The folloAving case histories stress the 
importance of an early roentgenographic 
examination: 

Case i. A AAFite male priA^ate, aged tAA'enty- 
one, Avas admitted to Percy Jones General 
Hospital, December 23, 1943. He had been 
inducted into the army December 5, 1942, but 
prior to this time for Ha’-c or six years had com- 
plained of intermittent shooting pains in the 
right thigh. Pain aams most seA-^ere in the region 
ot the knee and the patient complained of a dull 
gnaAA’ing ache in the mid-thigh. Three days 
folloAAnng induction he reported to sick call 
and after numerous \dsits aams finally hospital- 
ized May 8, 1943. He aams examined at a 
Station Hospital for foci of infection, but no 
roentgenograms were made. In September, 

1943, nine months after induction Avhile on 
maneuA’’ers he turned to get a shoAMl from a 
truck and suffered a complete pathological 
fracture of the mid-portion of the right femur. 
Roentgenograms made at Brooke General 
Hospital in Texas reAMaled a tumor and biopsy 
shoAAMd EAving’s sarcoma. He aams transferred 
to this hospital for deep roentgen therapy. The 
patient receiA'ed treatment to multiple fields, 
but after a retrogressive course ending in 
debilitation the patient died September 26, 

1944, nine months after admission (Fig. 8, 9 and 
10). 

Case ii. A AAffiite priAMte first class, aged 
tAAMiity, AAMS admitted to Percy Jones General 
Hospital August 27, 1943, Avith a complaint of 
pain in the right heel, first noted in March, 
1943. At this time he reported to his dispensary, 
AAMS told that he had a sprain and to “forget it.” 
A AAMek later, the pain persisting, the ankle aams 
strapped, but no improAMment aams noted. In 
April, 1943, he entered a Station Hospital for 
repair of a hernia. His foot continued to pain. 
In May he was transferred to another Post 
AA'here, folloAAnng strenuous exercise, he again 
found it necessary to report to the dispensary. 
He AAMS thereupon hospitalized and treated 
with "hot packs” for eighteen days, following 
AAffiich biopsy Avas done. This rcAMaled a EAA’ing’s 
tumor. The patient aams then transferred to this 
hospital Avhere heaA^y preopera tiA^e roentgen 
therapy to the os calcis and 100 r (air) to the 
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Fig. 8, Case i, Ewing’s tumor of femur involving 32 cm. of the shaft. Note expansile character of the lesion 
and multiple lucid areas involving the distal two-thirds of the shaft. A pathological fracture is seen at a. 
On the right the appearance following 2,000 r to each of four fields covering the entire shaft of the femur. 
Note the marked improvement in appearance following deep roentgen therapy. 
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Fig. 9. Case i. Shows the femoral shaft in original films made at Brooke General Hospital on n/2/43. On 
the right the appearance of the chest seven months later. Numerous metastatic nodules are evident in the 
right lung field. There is a large metastatic lesion behind the cardiac silhouette at a. Close inspection of 
the cardiac silhouette and the domes of the diaphragm is imperative. Not infrequently the earliest meta- 
static deposits will l>e found in the costophrenic sulci. 



Fig. io. Case i. Ewing’s tumor, same case as Figures 8 and 9. This shows metastatic lesion in left acromion. 
Film made in February, 1944; lytic lesion is indicated at b. In May, 1944, a large defect was found in the 
sacrum at a and the left transverse process of the fourth lumbar vertebral body was subsequently found 
to be completely destroyed, at arrows. At the same time metastatic disease became evident in the calvarium 
as shown in the left lower illustration. Lesion at c looked very much like a venous lake, but a nodule could 
be palpated in this region on clinical examination. 


entire thorax was given, following which on 
October a8, 1943, a Gritti-Stokes amputation 
was done. No viable tumor cells were found in 
the resected specimen (Fig. ii). The patient 
was discharged to a Veteran’s Facility, but in 
July, 1944, nineteen months after the beginning 
of his illness, metastatic nodules were found in 
the left lung field. He died at home of “cardiac 
failure” November 7, 1944 (Fig. la, 13, and 14). 

Pitfalls in Poentgen Diagnosis. Much to 
the credit of fonvard echelons, very early 
diagnoses of bone sarcomas have frequently 
been made and substantiated by subse- 
quent biopsy. On the other hand, obvious 
errors are also apparent. In one instance a 
lytic lesion of the femoral condyle was in- 
terpreted as an “eosinophilic granuloma” 
and in anotlier tlie ^‘sun-ray” periosteal 
reaction of an invasive, rapidly growing 
osteogenic tumor was construed to indicate 
the presence of callus about a fracture 
which was nonexistent (Fig. 15). As 
pointed out by Sutlierland^® failures in ar- 
ri\>ing at a proper diagnosis “ . . . must be 
attributed to a lack of knowledge and ex- 


perience on the part of some diagnosticians 
and carelessness in the use of knowledge 
and experience on the part of others.” 
Such failures should not be blamed on the 
roentgen method. 

It is quite certain that early in the growth 
of Ewing’s tumor the roentgen findings are 
not characteristic enough to warrant a 
positive diagnosis, but obscure lytic 
changes in bone should be followed by serial 
roentgenography and early biopsy. Mini- 
mal periosteal proliferations should be 
looked upon with concern and not con- 
sidered to represent “osteomyelitis” until 
proved otherwise, for it is well known that 
roentgenographically and clinically, Ewing’s 
endothelioma closely simulates nonspecific 
bone infection from which it is differ- 
entiated with difficulty. 

One t}q)e of Ewing’s tumor likely to give 
trouble in roentgen diagnosis is that located 
in the sacrum. In tlie differential diagnosis 
of sacral tumors, among other lesions one 
must consider chordomas, located centrally, 
neurofibromas extending along the course 
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Fig. II. Status after irradiation, showing disap- 
pearance of tumor cells. The remaining cells re- 
semble embryonal mesoderm as seen in Wharton’s 
jelly. Residual myxomatous tissue at a. Bone 
spicule at b. , 

of the sacral nerves and ependymal cell 
gliomas. According to Camp and Good, 
Ewing’s tumor is far from characteristic in 
the sacrum being much more typical when 
involving long bones. With Ewing’s endo- 



I'lG. JC. C3«c 15 . Ewing’s tumor in twenty year old 
I'fc. v. jfh history of painful heel of five montlis' 
dur.ition, showing Ev/ing’s tumor involving the 
5->ostenor portion of the os calcis. There is no sharp 
line of delineation between the tumor mass and 
the surrounding normal Ixme. Tumor at a. 2 
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thelioma of this portion of the pelvic 
girdle, the roentgenologist can only make 
the diagnosis of malignant disease. The 
following case report emphasizes the diffi- 
culties in diagnosing a Ewing’s tumor of 
the sacrum - 

Case 111. A thirty-nine year old T/5 was 
referred to the Roentgen Therapy Section of 



Fig. 13. Case ii. Showing early metastatic lesions in 
left lung field. Careful inspection of the regions 
indicated at a and b is most important in order to 
exclude early metastatic sarcoma behind the domes 
of the diaphragm. In this particular case a faint 
metastatic deposit was noted behind the apex of 
the heart. The nodule is indicated by the lower 
arrow. 

Percy Jones General Hospital for treatment on 
November 13, 1944. He gave a history of se- 
vere lancinating pains in the right buttock of 
seventeen months’ duration. Four months be- 
fore there had been a sudden increase in the 
pain after the patient was thrown from his feet. 
Roentgen study revealed a large tumor arising 
from the right hemisacrum in the region of the 
anterior sacral foramina, some of which ap- 
peared dilated. On the basis of previous ex- 
perience v/ith neurocutaneous syndromes and 
von Recklinghausen’s disease the diagnosis of 
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Fig. 14. Case 11. Showing appearance of the right os 
calcis in the axial view with left side for compari- 
son, above. Lateral projections, below. When this 
patient reached us there was a large soft parts mass 
V hich had burst through the shell of the os calcis. 
Lytic areas in the right os calcis are indicated by 
arrows. Histopathological findings are shown in 
Figure i. 


neurogenic sarcoma was suggested. We felt 
that a neurofibroma or an ependymal cell 
glioma were possibilities and that a chordoma 
was not very likely. A punch biopsy was at- 
tempted, but was unsuccessful (Fig. 16). 

The patient was given a small amount of 
palliative roentgen therapy (800 r to a large 
sacral field) and referred to the Orthopedic 
Section for biopsy, and possible surgical re- 
moval. At operation, November aa, 1944, the 
neoplasm was found to be inoperable, but sev- 
eral specimens were obtained and the following 
report rendered by one of us (S.E.M.): “It 
appears we are dealing with a sarcoma possess- 
ing embryonal characters, i.e. round nuclei, 
scanty delicate cytoplasm and syncytial ar- 
rangement in compact masses. Anaplasia is 
relatively slight and mitoses are few. There is 
abundant necrosis and hyalin scarring. It is 
difficult to assign a derivation to the tumor. 



but from the morphology of the cells, including 
their embryonal aspects, their lack of anaplasia 
and the marked abundance of thick-walled, 
poorly formed blood vessels, the most plausible 



Fig. 15. Characteristic roentgen picture of osteoblastic-osteogenic sarcoma of the proximal third of the 
nght humerus. Note Codman’s triangle at a and bone production in the axillary h-mph nodes at h. This 
profuse type of “sun-ray” proliferation should not be mistaken for abundant callus. The fact that the 
lymph nodes show evidence of bone production in this region proves that the primary tumor cannot be 
Ewing’s sarcoma since Ewing’s tumor is nonosteogenic. 
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i'lG. 16. Case III. Ewing’s tumor of sacrum. Soft 
tissue tumor at a. This large mass displaced the 
rectum anteriorly, and appeared to rise from the 
region of the anterior sacral foramina. The roent- 
gen picture is not characteristic. The following 
diagnoses were considered; neurogenic sarcoma, 
neurofibroma, ependymal cell glioma, chordoma. 
The lateral position of the tumor would tend to 
rule out the last diagnosis, 

diagnosis is Ewing’s tumor.” Additional deep 
roentgen therapy was given between Decem- 
ber 4, 1944, and March 13, 1945, to each of four 
large fields receiving 3,000 r and a lateral sacral 
field received 800 r (air). Patient is asympto- 
matic at present time (two years and one month 
since onset of symptoms). 

The above case requires some comment. 
This lytic lesion of the right sacrum was 
considered on the basis of the roentgeno- 
gram to be some type of malignant tumor. 
The appearance was distinctly unusual for 
Ewing's tumor, the lesion apparently being 
sharply circumscribed. In this case we were 
unable to determine roentgenographically 
the type of tumor present, although review 
of some of our material indicates roentgen 
diagnosis can be highly accurate. It is 
enough, in our opinion, to call attention to 
the fact that a tumor is probably malignant 
without identifying the type of cell present; 
on the other hand, the clinicoroentgenologi- 


cal findings are often such that the type of 
osteogenic sarcoma can be surmised. This, 
of course, does not mean that we are 
making a "positive diagnosis” of the cell 
type, but are merely calling attention to the 
possibilities and probabilities on the basis of 
appearance and previous experience. If 
there is any probability of a lesion being 
Ewing’s tumor, the importance of the 
therapeutic test should not be overlooked. 
Small doses of 100 to 150 r will often cause 
rapid regression of the tumor so that after 
as few as two to three treatments the 
patient’s night pain is completely relieved. 
According to Cutler, Buschke and Cantril® 
the therapeutic test “ ... is often superior 
to histological examination in its diagnostic 
significance.” The radiosensitivity of 
Ewing’s tumor places it apart from all other 
bone tumors. 

In regard to the other osteogenic tumors, 
it has been our experience that relief of 
pain either does not take place with a 
reasonable amount of roentgen therapy 
(1,500 to 2,000 r to multiple fields) or 
else the analgesic effect is delayed for a 
matter of two to four weeks. If the lesion 
involves a considerable extent of the shaft 
of a long bone with slight evidence of 
periosteal reaction to begin with, but fol- 
lowing therapy shows evidence of consider- 
able deposition of calcium in the periosteal 
and subperiosteal region and if at the same 
time the patient has had marked relief of 
pain within two to four days after the onset 
of deep roentgen therapy, the diagnosis of 
Ewing’s tumor can usually be made with- 
out hesitation. The following case report is 
an example of the response of a Ewing’s 
sarcoma to roentgen therapy: 

Case iv. A white officer, aged twenty-eight, 
was admitted to the Percy Jones General 
Hospital on October 25, 1944, with a complaint 
of swelling of the left leg and muscle fatigue of 
approximately one year’s duration. The pain 
was not severe and was attributed to strenuous 
marching. One month prior to admission he 
noticed tumefaction of the leg, but the pain 
remained at a minimum. He reported to the 
dispensary and was told to apply “hot packs,” 
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When first seen in the Roentgen Department 
he was complaining of severe pain in the left 
leg. Roentgen examination made just prior to 
this time showed a diffuse increase in the 
diameter of the fibula extending from a point 
about 2 inches distal to the proximal fibular 
head downward to the junction of the middle 
and distal thirds. The following comment was 
a part of the reports of the roentgen examina- 
tion: “The bone in this area is definitely ir- 
regular in density. There is a calcification 
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soft parts. The patient had been completely 
free from pain since his second treatment. On 
December 5, 1944, an amputation of the left 
leg was carried out by the Orthopedic Depart- 
ment. At this operation a tourniquet was placed 
around the leg at the level of the popliteal space 
and another tourniquet around the leg at the 
highest possible level of the thigh. An incision 
made over the fibula revealed a tumor mass 
which grossly showed evidehce of invasion of 
the muscles and was obviously malignant. 



Fig. 17. Case iv. Ewing’s tumor of fibula. Soft tissue tumor at a. The compact bone of the middle third of 
the fibula is infiltrated and honeycombed by tumor cells. There is a slight constriction of the fibula at h. 
Very slight periosteal reaction is noted in the extreme right film just adjacent to the arrow. This patient, a 
tw'entj-five year old Captain in Ordnance, gave a history of “muscle fatigue” of one year. Severe pain did 
not play an important role in this patient’s history. Marked improvement followed roentgen therapy 
which was followed by mid-thigh amputation. 


beneath the periosteum and there is a definite 
suggestion of destruction of the cortex in the 
anterior one-third of the fibula. These changes 
strongly suggest the presence of a malignant 
tumor. We believe that a so-called Ewing’s 
tumor is more likely than an osteosarcoma. The 
other bony structures seem to be normal” 
(Fig. 2 and 17). 

Roentgen therapy was completed on Novem- 
ber 285 at which time the patient had received 
2,000 r (air) to each of two fields crossfiring the 
proximal two-thirds of the left leg. On Decem- 
ber 4 re-examination of the left lower leg showed 
quite extensive calcification along the margins 
of the involved portion of the fibula and a 
marked decrease in the size of the mass in the 


Without removing either tourniquet an ampu- 
tation was carried out through the middle third 
of the femur, cutting equal anterior and 
posterior flaps. The patient’s postoperative 
course was une%^entful and no metastases have 
been found to date. 

Pathological diagnosis: Ewing’s tumor, left 
fibula, invading muscle. 

Comment. An exact diagnosis w'as made on 
the basis of (i) the response to roentgen 
therapy, (a) a rather characteristic roentgen 
picture with evidence of deposition of calcium 
in the tumor after adequate therapy. Amputa- 
tion was done without biopsy, but only after 
ascertaining that there was evidence of malig- 
nant disease invading muscle. 
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We feel that in a doubtful case biopsy 
should always be employed; however, it is 
worth while to recall that Ewing^ has 
stated in regard to osteogenic sarcomas in 
general that treatment “ is a difficult 
and complex subject,” and also, that if the 
simple plan of biopsy and amputation is 
carried out indiscriminately “ ... it will 
soon appear that many unncessary and un- 
successful operations are performed, several 
important aids in diagnosis, prognosis and 
treatment now available will be ignored 
and the best interests of the patient are not 
conserved.” 

Another example of the efficacy of 
roentgen therapy in establishing a diag- 
nosis of Ewing’s tumor is as follows: 

Case v. On March aa, 1944, a First Lieu- 
tenant aged twenty-three, was referred to the 
Roentgen Therapy Department of our hospital 
for consultation. He gave a history of pain 
starting in the low back and joints of the right 
leg while moving cases of beer for his father in 
1940. This pain was “toothache like” in charac- 
ter. It was more pronounced in the joints. In 
June, 194a, after finishing primary training, he 
noticed pain in the back and legs which caused 
him to limp. He was given some pills and light 
therapy at this time and the pain disappeared. 
In August, 1943, his teeth were checked and no 
foci of infection were found. In January, 1944, 
he noticed a slight swelling of the right thigh 
while in the shower, and was immediately 
transferred to Letterman General Hospital 
where roentgen therapy was given to multiple 
fields (six) crossfiring the right thigh, 1800 r 
(air) being given to each of six fields measuring 
10X15 cm. in diameter. The pain in the back 
and joints of the leg left forty-eight hours after 
the beginning of treatment and this swelling 
subsequently disappeared. 

Roentgenograms showed a widening of the 
shaft in the proximal half of the right femur 
with “onion-peel” and “sun-burst” periosteal 
reaction indicating some form of irritation of 
the subperiosteal space. It was our opinion that 
if bone infection had been present and 1,800 r 
had been given to each of six fields a severe 
reaction would have resulted. Instead his 
symptoms promptly subsided. In view of the 
fact that there was a definite skin reaction out- 
lining the various fields used, it was decided 


that no additional treatment was indicated and 
that biopsy should be considered. 

Diagnosis of the Roentgen Therapy Depart- 
ment: “Ewing’s tumor.” Colonel Francis 
McKeever concurred in this opinion and it was 
decided by the Tumor Board to do a biopsy 
which was carried out on March 29, 1944. A 
large block of bone was removed from the 
lateral aspect of the femur at the site of the 
lesion. This measured 1X3 cm. and included 
periosteum, subperiosteal tissue, cortex and 
medulla. The specimen was seen by the pathol- 
ogist who deemed it adequate and a report 
dated April 25 was as follows: “Dense scar 
tissue and fragments of bone undergoing, 
absorption and necrosis. No evidence of tumor 
seen” (Fig. 18). 

The patient was discharged from the hospital 
with the following diagnosis: “Osteomyelitis, 
chronic nonsuppurative, femur — right, upper 
third. Moderate. Cause — undetermined.” 

It was felt that he should be restricted to the 
continental limits for duty. The patient was 
traced by letter and on March 14, 1945, the 
following communication was received from 
the Chief of the Orthopedic Section at Letter- 
man General Hospital: 

“As you remember, Lt, was returned to duty 

by the Disposition Board and sent to Santa Ana Air 
Base. Seven days after his return, while playing base- 
bail he sustained an oblique fracture of the right 
femur through the pathological area in the region of 
the biopsy. He was hospitalized. From that time 
until the ist of November, 1944, when he was re- 
admitted to Letterman, his fracture was treated by 
skeletal traction and healing of the fracture was quite 
slow. In September, 1944, he developed symptoms 
and signs compatible with a cerebellopontine angle 
tumor. An exploration at the Station Hospital re- 
vealed an invasive neoplasm which was diagnosed by 
the Army Medical Museum as 'pmbable myeloma, 
radiosensitive.’ Chest x-rays now revealed pulmonary 
metastases and a course of palliative x-ray therapy 
w'as instituted. At postmortem no tumor cells were 
found in the femur and the x-ray department con- 
sidered the primary cured, but death from pre-exist- 
ing metastasis occurred.” 

This case report stresses again the im- 
portance of the therapeutic test in Ewing’s 
tumor and shows that even in spite of a 
negative biopsy that the original lesion was 
an endothelial myeloma which later me- 
tastasized to the chest and brain. 

Ihere are a number of other pitfalls in 
diagnosis which should be mentioned, 
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Fig. 18. Case v. Ewing’s tumor in twenty-three year old Air Force Lieutenant with history of toothache-like 
pain in the right leg since 1940. Treated at Lettennan General Hospital with deep roentgen therapy with 
prompt relief of pain and swelling of right thigh. Because of the dramatic response to treatment a diagnosis 
of Ewing’s tumor was made. Subsequently a very adequate biopsy was obtained. Pathological diagnosis: 
chronic nonsuppurative osteomyelitis of the right femur. The patient returned to duty, but later developed 
signs of increased intracranial pressure due to a possible cerebellopontine angle tumor. Death occurred 
November 6, 1944. Postmortem revealed evidence of metastases to brain, skull, lungs, pleura and dorso- 
lumbar spine. No tumor cells were found in the primary lesion of the femur, which had been completely 
controlled by 1,800 r to each of six fields cross-firing the lesion. Minimal periosteal reaction was observed 
at a on original roentgenograms. 


among which are intercurrent disease such 
as syphilis. In one of our cases a history of 
chancre together with roentgen evidence of 
spontaneous regression in the size of the 
tumor made diagnosis difficult. It is well to 
remember tliat in Ewing’s tumor tliere may 
be spontaneous increase and decrease in 
the size of tlie lesion. This may explain tlie 
well known clinical observation of alter- 
nating episodes of pain interspersed with 
comfortable periods. The following case 
histor}* is illustrative: 

Case vi. A private, aged twenty-four, was 
admitted February, 1944, stating that three 
years before admission he struck his left foot in 
an army truck accident. He strapped his foot 
and continued on duty. Six months later con- 
siderable pain and swelling were noted in this 
area and th.is became progressively more 
prominent. In October, 1943, a biopsy was 
obtained and a pathological report of hemangio- 


endothelia] sarcoma was made and confirmed 
by the Army Medical Museum. 

Shortly after admission to this hospital it was 
noted that the tumor had regressed and that 
the bone lesion had apparently healed. It was 
then discovered that the patient had a history 
of chancre in July, 1942, and in w’ew of the fact 
that a luetic lesion may mimic any type of bone 
lesion, it was felt advisable to repeat the biopsy 
before treatment was instituted. This was done 
and the original diagnosis was confirmed. The 
patient was given roentgen therapy between 
March 17 and May 2, 1,800 r (air) being 
administered to two large fields, cross-firing 
the great metatarsal and surrounding soft tis- 
sue region. Following this treatment the pa- 
tient complained of moderately severe pain 
in the foot extending up the left leg. On May 
1; an amputation was performed, through the 
middle third of the left lower leg and a prosthesis 
was fitted July 8, 1944. No viable tumor cells 
were found in the resected specimen. 
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The patient was discharged. He is living and 
is well at this time with no evidence of pul- 
monary metastasis, but complains of occipital 
headache. So far no metastases have been 
demonstrated in the cranium (Fig. 19). 

It should not be inferred from the above 
cases that all Ewing’s tumors are radio- 
sensitive. Neoplasms vary in sensitivity 


bed and the patient’s general resistance. 
Indeed, the only true measure of radio- 
sensitivity is a test by thorough irradiation. 

Case vii. A patient, aged twenty-three, was 
admitted to Percy Jones General Hospital 
June 14, 1943, with a history of pain in the left 
leg of two years' duration. Tumor of the femur 
was discovered six months ago at Letterman 



Fig. 19. Case vi. Ewing’s tumor involving left great metatarsal. A pathological fracture is seen at b. The 
shaft is increased in width and there is a soft tissue tumor at a. On the right the appearance of the foot 
following surgical biopsy done elsewhere. The soft tissue tumor has regressed and the great metatarsal 
fracture has healed. Spontaneous regression of Ewing’s tumor will sometimes occur, leading one to the 
erroneous impression of a benign lesion. 


according to inherent characteristics which 
often are little understood. Although most 
of the embryonal round cell sarcomas which 
have been treated in our clinic have been at 
least temporarily radioresponsive, experi- 
ence in roentgen therapy teaches that there 
are exceptions and that even very em- 
brt’onal tumors are sometimes radiore- 
sistant. The reverse is also possible; i.e., a 
ver>' well differentiated tumor may respond 
dramatically to deep roentgen therapy as 
it did in the following case."^ The reason for 
this is not clear, but probably depends 
upon certain factors having to do with the 
vasculoconnective tissues of the tumor 

• Prcvicra*!)- reported by Bell, J. C., and Httib!ein, G. V.',, in 


General Hospital. The patient had lost 40 
pounds in weight and the muscles of the left 
thigh were considerably atrophied. Roentgen 
examination showed an irregular punched- 
out lesion of the middle third of the femur sur- 
rounded by a fusiform expansion of cortical 
bone. Original roentgenograms suggested pri- 
mary bone tumor or sclerosing osteomyelitis. 
Biopsy at Letterman General Hospital re- 
ported “ . . . atypical telangiectatic osteogenic 
sarcoma or malignant angio-endothelioma of 
the femur.” However, on the basis of tissue 
submitted to the Army Medical Museum for 
review it was felt that amputation was not 
indicated. A benign lesion was suggested, pos- 
sibly an “ossifying angioma of bone.” The 
original sections were reviewed in our Pathology 
Department and it was felt that in view of the 
night pain and sclerotic changes plus the 
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appearance of atypical osteoid with patchy 
calcification that this might represent an 
“osteoid-osteoma.” However, after reviewing 
all films the Roentgen Department on June 16, 
1943, rendered the following report: “Consider- 
ing all the films in this case it would seem that 
we are dealing with a primary malignant bone 
tumor, probably an osteogenic sarcoma of some 
type.” The tissue sections were renewed by two 
eminent pathologists, one of whom considered 
the sections quite, typical ot osteoid-osteoma 
while the other suggested the definite possibility 
of a metastatic lesion, having origin in the 
kidney. Numerous intravenous urograms were 
done and no eHdence of a renal tumor could be 
demonstrated. , 

On July 30, 1943, the lesion was again ex- 
amined and it was felt that we were dealing in 
all probability with a primary bone sarcoma. 
The patient’s pain recurred and he was referred 
to the Roentgen Therapy Department for treat- 
ment which was administered between January 
5 and 2/, 1944, 1,800 r (air) being delivered to 
each of two large 15X20 cm. fields covering the 
lesion. Three days after treatment was started 
it was noted that the patient still complained of 
pain, but on the twelfth day of therapy he 
stated he was definitely more comfortable. 
Amputation was done February 24, 1944. The 
specimen showed an infiltrating malignant 
tumor which was finally considered to be 
characteristic of metastatic adenocarcinoma, 
the primary site of which could not be deter- 
mined. The patient was carefully followed, but 
even after review we were unable to show any 
eHdence of a primary tumor in any other organ. 

Following amputation the patient gained 
considerable weight and his general condition 
was better than any time since admission to the 
hospital. It was felt that he had received maxi- 
mum benefit and he was given a Certificate of 
Disability Discharge, with a final diagnosis of 
carcinoma, scirrhous adeno, middle third left 
femur. The final laboratory pathological report 
was as follows: “IMetastatic scirrhous adeno- 
carcinoma with unusually abundant osteoid 
stroma and dense involucrum formation (Fig. 

It was felt the most likely possibility of the 
primary focus in the order of probability was 
(i) renal tumor, (a) body of pancreas, (3) 
stomach, (4) bronchus or (5) prostate. 

Comment. This case is o{ interest because it 
shows the difficulties that are sometimes en- 
countered as the result ot insufficient biopsy 



Fig. 20. Case vii. Tumor of the left femur, diagnosed 
as osteoid-osteoma on the basis of an incomplete 
histopathological section. This case responded to 
roentgen therapy after .approximately twelve days’ 
treatment. Roentgen diagnosis: malignant tumor 
of bone. Following amputation this proved to be 
"metastatic scirrhous adenocarcinoma” with un- 
usmallv abundant osteoid. No primary source of 
the tumor could be found after careful investiga- 
tion. Exposure determined by means of the Mor- 
gan meter. 

material and the importance of the careful 
roentgen investigation which suggested the 
presence of malignant disease of bone. 

It will be noted from the case reports 
presented, that roentgen therap} has been 
used as an adjuvant to orthopedic treat- 
ment in this hospital. We feel that bone 
sarcoma is primarily a surgical disease, and 
treatment by deep roentgen tlierap} alone 
is not warranted except in those cases where 
the lesion is inoperable or where the 
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patient refuses surgical treatment. It is 
difficult to escape the conclusions of 
Brunschwig and Tschetter^ that “ no 
tumor is surgically resistant, but there are 
many tumors that are radioresistant and 
radical removal should always be urged 
upon the patient first.” 

Certainly roentgen therapy must be in- 
dividualized, but whether it is necessary 
to attain a maximum tissue dose of 4,500 
r (air) as suggested by Swenson^® in his 
excellent article is problematical. Woodard 
and Higinbotham^" have pointed out that 
the phosphatase producing mechanism of 
most osteogenic tumors is inactivated by 
radiation therapy when the tissue dose is 
in the region of 4,000 r. One may be justly 
excused for speculating why osteogenic 
tumors considered highly radioresistant, 
except in children, should be inactivated 
at 4,000 r plus and why the relatively 
radiosensitive tumors such as Ewing’s tu- 
mor should require a similar dosage, 4,500 r. 
Brunschwig and Tschetter have indicated 
that as high as 30 per cent of bone tumors 
can be inactivated (not cured) by dosages 
ranging between 2,400 r (air) delivered in 
six weeks to 13,000 r (air) over an interval 
of five and a half years. 

The major problem, particularly in 
Ewing’s tumor, is to prevent the appear- 
ance of chest metastases which usually 
make themselves manifest within two years 
of the time treatment is instituted. Wood- 
ard and Kenney^® have suggested the use 
of radioactive phosphorus as a method of 
inhibiting the implantation and growth of 
tumor emboli. It is possible that this tret-a 
ment may play a ver>' important role in the 
control of metastatic disease at the time 
when P"* again becomes available. It is 
possible al^o that some form of total body 
irradiation as advocated by Heublein® 
or general therapy over the thorax carried 
out at long distance with low intensity over 
a period of days or weeks may control the 
appearance of metastases and improve the 
five year survival rate. 

COMME.N’T 

Despite its mimicries by other types of 
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small round cell malignant growths, Ew- 
ing’s tumor remains a well defined clinical 
and pathological entity. Intermittent fever, 
bone pain, and localized swelling are its 
earlier clinical manifestations, frequently 
preceded by an incident of trauma. With 
the eventual development of a definite 
tumor mass the roentgenological appear- 
ance is distinctive and often permits diag- 
nosis, particularly when confirmed by 
rapid subsidence of the tumor following 
radiation therapy. Histopathologically the 
tumor is also well defined and can ordinarily 
be diagnosed with reasonable assurance by 
any experienced pathologist. The cell type 
is distinguished by its lack of variation 
from its basic pattern even in its me- 
tastases, by the uniform clustering of cells 
into solid sheets without appreciable archi- 
tecture except that provided by blood 
vessels or the framework of invaded tissues, 
by the paucity of mitoses or other “malig- 
nant” features seen in more anaplastic 
tumors, and by the delicacy of structure of 
the cell body and nucleus. All of these 
features suggest an embryonal type of 
tumor and point to the usefulness of em- 
ploying this category of classification of 
tumors not only for Ewing’s tumor, but for 
similar undifferentiated malignant growths 
which may imitate it, such as neuro- 
blastoma of the adrenal medulla, seminoma 
of the testis, and certain others. The 
embryonal nature of the tumor and its 
predilection for the earlier age groups pos- 
sibly reflect an underlying element of 
dysontogenesis, i.e. faulty development, 
in its etiology in accordance with the 
“embiqmnal rest” theory of tumor origin, 

SUMMARY 

1. Patients with bone tumors constitute 
a relatively high percentage of admissions 
to Percy Jones General Hospital. This is in 
part due to the age group with which we 
are dealing and in part to the fact that this 
is an Amputation and Deep Roentgen 
Therapy Center, 

2. Roentgenographic examination is of 
inestimable value in the diagnosis of all 
types of bone tumors, including Ewing’s 




Fig. 21, Composite illustration showing sites of Ewing’s Uimors met with at Percy Jones General Hospital 
since January 15, 1943. The right hand illustration shows the other types of osteogenic tumors encountered. 
It will be noted that Ewing’s sarcoma often involves a relatively long area of the shaft or may cause slight 
widening of the shaft simulating a nonsuppurative osteomyelitis. Insert on left shows metastatic medias- 
tinal Ewing’s tumor which arose from a soft tissue mass adjacent to the left internal tibial condyle (aimm. 
7 X2.5). Areas marked with small white centers indicate metastatic lesions in bones, liver and skull. Insert 
on right shows huge metastatic lesion involving left hemithorax mimicking a hydrothorax. Note the ap- 
parent predilection of the osteogenic tumors for the distal femoral and proximal tibial condyles. In our 
series we have not yet encountered Ewing’s tumor of the distal femoral condyle. 

sarcoma and a distinct aid in determining should be regarded with concern in soldiers 

the time and site of biopsy. in the second and third decades. In 

3- Reference to Figure 21 will show the suspected cases a therapeutic test of roent- 

areas of skeletal involvement in most of gen irradiation may be invaluable, 
the tumors of bone encountered at Percy- 5 * Judicious deep roentgen tlierapy is a 
Jones General Hospital during tlie pre- useful adjunct to surgical treatment in the 
ceding two and a half vears. period prior to operation when the clinical 

4. Repeated roentgenographic examina- findings are being reviewed and permission 
tions are essential in anv case with symp- is being obtained for operation, 
toms suggesting early bone sarcoma. Small 6. Regardless of the form of treatment, 
lytic lesions and slight periosteal reactions the prognosis in Ewing s tumor is grave, 

associated with tumors of the soft parts Six of ten of our patients are dead or dying 



7o6 


Gilbert W. Heublein, Sylvan E. Moolten, Joseph C. Bell D ECEMBER, 1946 


on an average of nineteen months after the 
onset of symptoms. 

Gilbert W. Heublein, M.D. 

179 Allyn St. 

Hartford. Conn. 
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'' I ''HE disease entity, fibrous dysplasia of 
the skeleton, has been generally recog- 
nized only since 1937. This recognition was, 
for the most part, the result of contribu- 
tions to tlie literature by Albright and 
co-workers^ and Lichtenstein.^ Furst and 
Shapiro® showed in their review of die 
literature that this disease was known as 
early as 1922 but "was described under 
various other tides such as “osteids fibrosa 
cystica congenita” “precocious puberty and 
bone britdeness,” and so forth. A survey of 
reported cases of fibrous dysplasia of bone 
was made - by Lichtenstein and Jaffe® in 
1942. They found that 75 cases of this 
disease were recorded in die literature. To 
this number, thei^ added an additional 15 
cases. Recendy Dockerty and associates- 
described a series of cases all of which had 
bone lesions and extraskeletal changes in- 
cluding cutaneous pigmentations, somatic 
precocit}’- in bodi sexes, and gonadal 
dysfiuiction in females. In dieir review of 
the literature, diey did not include cases 
with only bone lesions and dius divided 
this disease into two types. In the case to 
be described no extraskeletal lesions were 
found. 

The eriolog)* of this disease is obscure. 
The prevailing opinion is that it is due to a 
developmental defect. It is characteristi- 
cally discovered in childhood or early 
adolescence. A patliological fracture may be 
the first indication of the disease, or a limp 
with pain or deformity' of the lower limbs 
may be the chief complaint. Facial asym- 
metr)*, ocular proptosis, and acromegalic 
changes may occur at times. The ex- 
traskeletal abnormalities are pigmentation 
of the skin; sexual precocit}^ and endocrine 
dysfunction in female patients mainly, and 
hyperthyroidism. Dockert)^ and associates 


believe that somatic precocity may occur 
in both sexes. 

Laboratory examinations are frequently 
negative in tliis disease. The blood phos- 
phatase, however, may be elevated. In our 
case, we found a consistently elevated blood 
urea ranging between 44 and 48 mg. per 100 
cc. However, we do not know whether this 
is of significance in relation to tliis disease. 

One or man)"’ of the bones may be in- 
volved. Roentgenological studies, as Lich- 
tenstein and Jaffe® point out, show the 
distribution of bone lesions to be pre- 
dominantly unilateral. The characteristic 
lesions are scattered areas of rarefaction 
which have tlie appearance of bone cysts 
varying in size and shape. However, areas 
of increased density and overgrowth of bone 
are also found. Roentgen examination of 
lesions of the long bones show the cortex to 
be thinned and the medullary space to be 
distended. Frequently bowing of tlie long 
bones and coxa vara are present. Albright, 
in discussing Kornblum’s paperi states that 
the roentgen examination seldom, if ever, 
shows involvement of the epiphyses in this 
disease. However, Dockerty and associates 
believe that early epiphyseal union and 
advanced bone age are found at times. In 
this patient the epiphyseal development 
and absence of epiphyseal union indicate 
normal bone age. 

The main pathological findings in this 
disease have been well described by Lich- 
tenstein and Jaffe.® The findings in our 
case are similar to theirs and those of other 
reported cases. Although the histopatho- 
logical picture is not entirely characteristic, 
a biopsy is of aid and should be performed, 
if possible, in all cases where this disease is 
suspected. 

It seems evident that although fibrous 


* From the medical, pathological and roentgenological departments of Sl Alexis Hospital, Cleveland, Ohio, 
t Former resident in medicine at St, Alexis Hospital. 
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dysplasia has been looked upon as a cystic 
bone disease, cysts if present are an in- 
significant and secondary part of the lesion. 
The rarefied areas in the bone are ordinarily 
solid lesions, composed of collagenous con- 
nective tissue in which there may be small 
foci of ossification. In the main, the areas of 
bone show little osteoblastic activity. They 
are thought to represent metaplasia from 
the connective tissue. The calcification may 
be irregular, but in our case was fairly 
uniform. Occasionally, metaplastic foci of 
cartilage have also been found. Cysts, when 
present, are apparendy the result of de- 
generation, necrosis or hemorrhage. Only 
insignificant numbers of lymphocytes are 
present; consequently the lesions are evi- 
dently not due to inflammation. No evi- 
dence of neoplasm has been found in any of 
the cases. 

Fibrous dysplasia of bone has been found 
to be a self-limited disease. The activity of 
the disease process decreases with ad- 
vancing age and is quiescent in adults. 
There is no therapy indicated in this disease 
except occasional bone curettage or rib 
resection of monostotic lesions. It may 
rarely be advisable to perform massive 
autogenous bone grafts to strengthen long 
bones which have undergone pathological 
fractures or are in danger of doing so. 
Generally, however, conservative treat- 
ment of these cases with proper caution 
against trauma and severe exercise in an 
effort to avoid spontaneous fractures is 
advisable. 

CASE REPORT* 

W. L., male, white, aged eleven, was admitted 
to St. Alexis Hospital on May 1 1, 1944, because 
of a limp which was noticed by his gymnasium 
instructor about February i, 1944. The boy 
was well until four years ago, at which time he 
fell from a garage roof and suffered a fracture of 
the shaft of the right femur. He v/as in the 
hospital for thirty-five days and wore a cast for 
seven weeks. Following this fracture, he de- 
veloped a slight limp which became progres- 

* V.'e tr> thank Dr- R. J. Sta'-ny f'jr ptrmhsion to report 

thi*. tste. 


sively worse. Two years ago, he fell and frac- 
tured his right forearm and one year ago 
fractured the left forearm. Past history revealed 
that the child had the usual childhood diseases, 
including measles, chickenpox, whooping cough, 
and scarlet fever. There was no familial history 
of bone disease. The boy’s paternal grandfather 
died of pulmonary tuberculosis. The father and 
mother are alive and well. The patient’s two 
year old brother has had no serious illnesses. 
The developmental history disclosed that the 
patient was a full term normal infant weighing 
5 pounds 4 ounces at birth. The Wassermann 
reaction was negative at birth. He was breast 
fed for three and a half months, and then 
alternated on S.M.A., evaporated milk, and 
grade A milk. He received no liver, vegetables, 
or juices until four years of age and was never 
given cod liver oil. He received ample air and 
sunlight. He was always undernourished and 
short of stature for his age. The mental de- 
velopment was normal; he sat up at nine 
months, stood up at ten months, and walked 
and talked at the age of one year. Smallpox 
vaccination and diphtheria toxoid inoculation 
were done when the boy was fifteen months old. 
Mantoux and Schick tests were negative at six 
years of age. 

Physical examination revealed a fairly well 
developed boy who appeared to be about nine 
years of age and walked with a limp. He meas- 
ured 4 feet 5^ inches in height. The parietal 
bones of the skull were more prominent than 
usual. The eyes, ears, nose, and throat showed 
nothing abnormal. The chest was normal in 
shape and there was good expansion. The lungs 
were clear to percussion and auscultation. The 
heart was normal in size, rhythm was regular, 
and the rate was 80 per minute. No abnormal 
cardiac sounds were heard. There were neither 
palpable masses nor tenderness in the abdomen. 
There was no pain or limitation of motion in 
any of the extremities. The left leg showed 
some atrophy of the thigh and measured 66 cm. 
from the anterior superior spine to the internal 
malleolus. The right leg measured 67 cm. using 
the same topographical landmarks. 

laboratory Findings. The urine revealed 
nothing abnormal. Urine examination for 
Bence-Jones protein was negative. There was 
no increase in urinary calcium excretion. Ex- 
amination of the blood revealed the erythrocyte 
count to be 4,890,000, with ia.8 grams of 
hemoglobin per 100 cc. The leukocyte count 
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Fig. 1 . May 13, 1944. Typical lesions of bones of the 
skull, involving especially the bones of the left 
side of the vault and base. 


was 8,200, with 66percentpolymorphonuclears, 
32 per cent lymphocytes, and 2 per cent 
eosinophiles. Ihe sedimentation rate was 5 mm. 
per hour. The blood sugar was 106 mg. per 100 
cc. Repeated blood urea determinations varied 
from 43 to 48 mg. per loo cc., and the creatinine 
ranged from 2.4 to 3.55 mg. per 100 cc. The 



Fig. 1. May 13, 1944. Lateral view of skull showing 
thickening ot occipital and basal bones and focal 
rarefied areas. 


blood phosphatase was 5.28 Bodansky units. A 
blood Kline test was negative. 

Roentgenologic Fmdings. The skull had a 
most unusual appearance (Fig. i and 2). There 
was marked thickening of the occipital and left 
parietal bones. The bones of the base of the 
skull in the anterior and middle fossa were 
thickened and show'ed marked increase in their 
density. There w'ere numerous small, round, 
sharply defined areas of decreased density in 
the bones of the vault of the skull. The clinoid 
processes of the sella turcica \vere large and 
dense, especially the anterior. There was 


Fig. 3. July 9, 1940. Pathological fracture of the 
right femur through the lesion at the site of frac- 
ture. Second lesion in upper fragment of the femur 
above the site of fracture. 
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Fig. 4. April 23, 1944. Typical lesions involving the 
bones of the pelvis and upper portion of both 
femurs. 


sclerosis of the left mastoid process. The right 
femur (Fig. 3) had a healed pathological frac- 
ture of the middle third of the shaft of the 
femur through a small cyst-like area. (Fig. 3 



Fig. t. May lO, 1944- Typical lesions involving the 
bones of the left leg. 


shows the original fracture with rarefied area.) 
There was a larger rarefied area about an 
inch and a half long and three-quarters of an 
inch wide in the upper third of the shaft of the 
femur just below the level of the lesser trochan- 
ter. The medullary space here was widened and 
the cortex was thin. The pelvis (Fig. 4) con- 
tained numerous areas of decreased density 
most marked on the left, which appeared cystic. 



Fig. 6. Photomicrograph (X134) showing typical 
area from tibia. The bony trabeculae are fairly 
prominent. The fibrous tissue shows various de- 
grees of cellularity. 

The left side of the pelvis was slightly deformed 
and deviated a little toward the midline. There 
■was decreased density in the neck and upper 
portion of the left femur. The upper end of the 
left femur showed marked deformity with 
lateral bov/ing of the shaft. The chest showed 
slight enlargement of the right fifth and left 
fifth and seventh ribs. In the left leg (Fig. 5) 
there w'ere marked changes in the bone struc- 
ture of the tibia, fibula and os calcis. There were 
areas of decreased density throughout the shaft 
of the tibia and in the lower two-thirds of the 
shaft of the fibula. There v/as moderate v/iden- 
ing of the shaft of the tibia and fibula in the 
involved regions and the cortex was thin. 
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Pathological Fmdmgs. A biopsy was taken 
from the shaft of the left tibia. No cyst was 
identified. The gross specimen consisted of ir- 
regular bony fragments varying from 1 to 10 
mm. in diameter. Most of the fragments were 
porous resembling cancellous bone, but the 
largest contained some dense, bony tissue 
resembling cortex. The tissue was fixed in 
Zenker’s fluid. 

Histologic sections revealed abnormal bony 
tissue and no distinction as to compact or 
cancellous layers could be made. No regular 
concentric bony lamellae were seen. The basic 
structure was collagenous connective tissue in 
which islands of bone were present. These 
varied in size and contour, and were irregularly 
distributed in the stroma. Although there was 
variation in the amount of bone, no areas were 
found in which the bone occupied less than 
approximately one-fifth of the total sectioned 
surface. For the most part, the masses were 
well calcified. The lacunar cells were of average 
appearance. There were occasional osteoblasts 
at the periphery of the masses but only few 
osteoclasts were noted. The stroma was com- 
posed of collagenous connective tissue in which 
the nuclei were considerable in number. Most 
of the nuclei were oval and v^esicular, but others 
were narrow and dense. There was moderate 
vascularity. The capillary walls were thin and 
the lumens were filled with blood. The extra- 
vascular blood cells were presumed to be 
artefacts. Only an occasional lymphocyte and 
plasma cell was noted in the stroma. No 
cartilage was identified (Fig. 6).* 

A case of fibrous dysplasia of bone 
showing polyostotic involvement and uni- 
lateral thickening of the skull has been 
presented. There were no extraskeletal ab- 
normalities. The clinical, roentgenographic 

* We wish to acknowledge that the roenKcnogranis and^ histo- 
logic preparations were examined by. Drs. L. Lichtenstein and 
H. L. Jafte who concurred in our diagnosis. 
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and histopathologic aspects of this disease 
are discussed. 

It has been shown that there are four 
salient features of this disease which must 
be regarded as the criteria for diagnosis. 
They are as follows: 

I. The clinical syndrome manifested by 
onset of symptoms in childhood with 
ultimate local pain, deformity and dis- 
abilit}' of some extremit}*. 

1. Roentgenographic evidence showing 
characteristic skeletal involvement of one 
or many bones, witli a strong tendency to 
be unilateral. 

3. Blood chemistry and urine studies 
which show absence of the results charac- 
teristic of other disease of the skeleton. The 
blood phosphatase is often moderately 
elevated. 

4. Bone biopsy which shows a consistent 
histopathological picture. 

St. .Alexis Hospital 
Cleveland, Ohio 
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PARA-ARTICULAR CALCIFICATION IN THE LOWER 
EXTREMITIES OF PARAPLEGIC PATIENTS*! 

By MAJOR WILLIAM C. WARD 

MEDICAL CORPS, ARMV OF THE UNITED STATES 


C alcification about the jomts and 

in the soft tissues of the lower ex- 
tremities of paraplegic patients has been 
reported rather infrequently. Derra and 
Nadermann^ recently reported i cases and 
discussed the incidence and etiology. They 
reviewed man}'" of the previous reports, 
mainly from the European literature, and 
found that the condition had been present 
in many of the veterans of World War I 
who had sustained spinal cord injuries. 
Some of the reports cited by these writers 
gave the incidence as high as 50 per cent 
for soft tissue calcification in the lower 
extremities of paraplegics. The etiology 
was admittedly uncertain, however they 
believed that it was in some manner related 
to irritative neural impulses following 
spinal cord injuries. 

At this hospital 88 patients with spinal 
cord and cauda equina injuries of varying 
sev’-erity were observed during a two year 
period. Many of the early cases were re- 
tained at this installation only a short time 
and roentgenograms of the lower ex- 
tremities were not obtained. Thirty-three 
patients were obsen^ed over a longer period 
of time; para-articular and soft tissue 
calcification in the lower extremities was 
observed in 4 cases. Only those cases that 
had swelling or stiffness of the joints were 
completely studied by roentgenograms, so 
the true incidence cannot be estimated, 
'rhree of these cases had only a minor de- 
gree of calcification in the soft tissues about 
the knee joints; the fourth case, however, 
had very extensive calcification about the 
knees and in the soft tissues of the lower 
thighs, and is presented here in detail. 

CASE REPORT 

A twenty-six year old American soldier sus- 


tained a small shell fragment wound of the 
spine at the level of the tenth thoracic vertebra 
on November 18, 1944. On November 19, 1944, 
a lumbar puncture was done below the site of 
injury and revealed a complete block of spinal 
fluid. Laminectomy was not done. During the 
month of December, 1944, while being evacu- 
ated to the United States, the patient rapidly 
lost weight and developed large decubitus 
ulcerations over both hips and the sacrum. He 
developed massive edema of both lower ex- 
tremities about one week after injury. He ar- 
rived at this hospital on January 17, 1945. 
There had been no improvement in paralysis or 
anesthesia below the level of injury. 

Physical examination on admission to this 
hospital revealed an extremely pale and chroni- 
cally ill patient. There were large decubitus 
ulcers over both hips, heels, and the sacrum. 
There was a small well healed wound, measuring 
I cm. in diameter, just to the left of the spinous 
process of the tenth thoracic vertebra. There 
was complete anesthesia and flaccid paralysis 
below the eleventh thoracic segment of the 
spinal cord. There was marked pitting edema of 
both lower extremities from the toes to the 
groins. The red bood cell count was 2 million; 
the hemoglobin was 6,5 grams per 100 cc. 

On January 31, 1945, roentgenograms of the 
lower extremities revealed extensive calcifica- 
tion in the soft tissue about both knee joints 
(Fig. i). On February 24, 1945, a lumbar punc- 
ture revealed a complete manometric block. 
Supportive treatment with transfusions and 
proper diet resulted in marked improvement in 
the patient’s general condition. In March, 1945, 
the edema of the lower extremities was neg- 
ligible; a roentgenogram at this time revealed 
further extension of the calcification about the 
knees (Fig. 2). During April, 1945, the patient 
developed an extension cf the infection from the 
decubitus ulcer over the left hip into the left 
ihigh, and this required incision and drainage. 
During the next few months the patient’s gen- 
eral condition rapidly improved and he was able 


* From th' Ncurorurgicut Section, .^sfifonl Genera! Hojpital, White Sulphur Spring";, West Virginia, 
f f’tib'i'hci! rimultaneou'.iv in the December, 1946, irtue of the Bulletin oj the U. S. Army Medical Department. 
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to be up in a wheel chair. There was only 30 
degrees of motion at the knee joints, and leg 
supports were required. In August, 1945, a skin 
graft was applied to the sacral ulceration which 
resulted in complete healing. By October, 1945, 
the decubitus ulcerations over the trochanters 
were healed; roentgenograms of the right hip 
revealed some fragmentation of the articulating 
surface of the head of the femur with marked 
para-articular calcification (Fig. 3). Fine granu- 
lar deposits of calcium had been noted about 
this joint in hlay, 1945. Roentgenograms of the 
knees revealed essentially the same amount of 
calcification as had been noted in March, 1945. 



Fig. I. Roentgenogram of the right and left knees 
approximately two and a half months after injury. 
Para-articular calcification is already marked. 


The patient was transferred to another hospi- 
tal in February, 1946, at which time his general 
condition was excellent and he was beginning 
the use of braces and crutches for ambulation. 

The consensus is that the calcification 
about the joints and in the soft tissues 
usually begins during the first year after 
tlte spinal cord injury, if it is to develop. 
In the cases studied, those that did not 
have calcification about the joints when 
roentgenograms were taken six months 
after injury did not subsequently develop 
any significant amount of soft tissue cal- 
cification, except in those cases that had 
late associated fractures. This extensive 
para-articular calcification associated with 
late fractures of the neck of the femur has 
been observed in 1 of the paraplegic 



Fig. 2. Roentgenograms of right and left knees ap- 
proximately four and a half months after injury. 
Increased calcification is evident. 


patients. In the case reported in detail, it 
was noted following fragmentation of tlie 



Fig. 3. Roentgenogr.am of right hip showing^ para- 
articular calcification. Fragmentation of articulat- 
ing surface and a large decubitus ulcer (now 
healed) over trochanter contributed to its develop- 
ment. 
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articulating surface of the head of the 
femur. Lesser amounts of calcification in 
the soft tissue about the upper end of the 
femur and hip joints have been observed 
in those cases that had extensive decubitus 
ulcers over the trochanter. 

The cause of the calcification is not 
certain. It is generally known that calcifica- 
tion occurs not infrequently in muscles 
adjacent to fractures, hematomas, areas of 
fatty necrosis and in irritated bursae. 
Many theories have been advanced to 
explain the development of this calcifica- 
tion. Piatt^ observed calcification about the 
ankle joint and believed that multiple 
repeated minor traumatisms were pre- 
disposing factors. Nachlas and Olpp^ in an 
investigation of para-articular calcification 
(Pellegrini-Stieda’s disease) about the knee 
believe that it begins as the result of a 
series of small traumas which do not attract 
much attention and is followed by de- 
generative changes in the gliding membrane 
over the adductor tubercle. Minor in- 
complete lacerations occur in the altered 
tissues with small localized areas of bleed- 
ing, which under proper physical and 
chemical conditions lead to calcification. 
The stiffness and fixation of connective 
tissue structures about joints following im- 
mobilization is frequently observed and is 
accentuated when edema is or has been 
present. The paraplegic patient may pre- 
sent several conditions that predispose to 
the development of soft tissue calcification 
in the lower extremities. Edema of the 
lower extremities is a fairly frequent finding 
shortly after a spinal cord injury and is 
accounted for by several factors wliich 
include immobilization, vasomotor relaxa- 
tion and nutritional hypoproteinemia. At 
times the edema may be massive and the 
lower extremities are swollen tense with a 
shiny pale surface. Persistence of the edema 
leads to fixation of organic compounds in 
the connective tissue structures rendering 
them susceptible to calcifications, or to 
repeated trauma. The process of attrition 
in the connective tissue structures about 


the joints may be accentuated by the slow- 
ing of venous return from the extremities 
incident to the flaccid paralysis. 

The cases that have been observed to 
have even minor degrees of soft tissue and 
para-articular calcification have had mas- 
si\'^e edema of the lower extremities at some 
time after the spinal cord injury. These 
patients have usually had a complete 
flaccid paralysis. Shortly after the spinal 
cord iniury there is a rapid demineraliza- 
tion of the bones of the lower extremities 
associated with a hypercalcinuria. It is 
difficult to know what part this rapid 
movement of calcium plays in the develop- 
ment of the soft tissue calcification, but it 
would appear that if predisposing condi- 
tions of the soft tissues are present the 
incidence and degree of its occurrence 
might be influenced by the presence of 
large amounts of mobilized calcium from 
the bones. The addition of repeated minor 
traumas to the connective tissue structures 
with degenerative changes may well result 
in further attrition and localized areas of 
hemorrhages, leading to calcification. The 
calcification about areas of fractures that 
have occurred late after injury is certainly 
related to trauma and hemorrhage into the 
soft tissue. 

The lesser degrees of para-articular 
calcification (Fig. 4 and 5) do not interfere 
with the rehabilitation of the paraplegic 
patients. On the other hand, extensive 
calcification about the knees may so limit 
flexion that these patients are not able to 
sit up in a wheel chair or on the side of the 
bed unless supports for the legs are pro- 
vided. Such patients have difliculty in 
dressing themselves and cannot use the 
ordinary folding wheel chair on which the 
leg supports are not adjustable. Calcifica- 
tions about the hip joints are subjected to 
repeated trauma and may eventually limit 
motion to such an extent that sitting up is 
difficult. The extensive calcification and 
deformity that results from a fracture of the 
neck of the femur may prevent satisfactory 
rehabilitation. One patient has been ob- 
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Fig. 4. Lesser degree of soft tissue calcification idong 
medial epicondyle in a patient with paraplegia. 



Fig. <. Lateral view of the knee shown in Figure 4 
with calcification in patella tendon. 


served who sustained a fracture of the neck 
of the femur "when turning in bed. The 
fracture was not recognized for several 
w^eeks; the extensive calcification and de- 
formity tliat has resulted prevents the 
patient from sitting up or beginning the use 
of braces. An extensive calcification about 
the knees is compatible wfidi use of braces 
for ambulation. 

There is no treatment recommended for 
extensive soft tissue and para-articular 
calcification. Prevention of fractures or 
chipping of articular surfaces resulting from 
too vigorous efforts at rehabilitation should 
be emphasized. 

At installations where large numbers of 
paraplegic patients are to be cared for a 
study of the incidence and etiological 
factors may yield further information on 
this condition. 


SU.MM.'^RY 

1. A case of extensive para-articular 
calcification in tlie lower extremities of a 
paraplegic patient has been presented. 

2. A short discussion of possible etiologi- 
cal factors is given. 

Grady Memorial Hospital 
Atlanta 3, Georgia 
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REVISED “OSSIFICATION INDEX” FOR THE DETEC- 
TION OF ENDOCRINE DISORDERS IN CHILDHOOD* 

By DONALD W. LEONARD, M.D., F.A.C.S. 

EXETER, NEW HAMPSHIRE 


T he use of an “ossification index” has 
been proposed in an effort to provide a 
quick, convenient and graphic scheme for 
indexing the advance of carpal ossification 
visualized in a roentgenogram taken for the 
study of skeletal progress in a growing 
childd As explained in the original pres- 
entation, gross divergence from the normal 
may be thereby promptly detected and 
completely recorded. It is admittedly true 
that the entire answer to any question of 
“bone age” or “rate of ossification” will 
have to be sought in studies beyond the 
limited inspection of the region of the wrist. 

It is also quite possible that an index based 
upon an assignment of figures for the ap- 
proximate average rather than the latest 
limit of age for normal appearance would 
have considerable value. It has, neverthe- 
less, been thought best to present the 
standard “ossification index” as the one 
based upon figures which represent the 
ages for the latest normal appearance and 
to rely upon the suggested, more or less 
automatic interpretation to answer the 
most frequently asked question — whether 
or not the start of ossification in the bone 
centers of the specific child has been 
abnormally delayed. 

ROUTINE USE OF THE “OSSIFICATION 

index” 

When the figures are posted from a roent- 
genogram and a center is found absent 
v.'hose assigned figure is less than the actual 
age of the patient, the validity of the 
automatic conclusion that abnormal delay 
in the ossification has occurred depends 
upon the correctness of the ages chosen 
for the limits of normal. As stated, these 
figures have been obtained from a tabula- 
tion of ages quoted from as many studies 
as could be readily found in the literature.’ 
Even so, it is suspected that some of these 

* Frcim it? Mary McCicUan CamhrHce, Nev/ York. 


writers are quoting other authors so that 
the actual number of independent observa- 
tions of the normal may be more limited 
than it seems. However, there is a general 
agreement among these authorities, and, 
for us, the use of the set of figures chosen by 
inspection of this tabulation has shown, 
with a single exception, that the originally 
proposed standard “ossification index” cor- 
rectly expresses for each bone the true out- 
side limit of slow normal. The observation 
of the one exception has resulted in a 
change of the age limit or appearance of 
ossification in the distal ulnar epiphysis 
from the seventh to the eighth year. The 
standard “ossification index” for the full 
complement of carpal bones at the age of 
eight has therefore been revised to read 
8-67-2456778 (Fig. i). 

Posting of the actual “ossification index” 
for each child in these age groups admitted 
to the Mary McClellan Hospital for such 
things as appendectomy, tonsillectomy and 
orthopedic surgery as well as those seen in 
the weekly well-baby clinic has seemed a 
logical way to study the progress of os- 
sification in a cross section of the child 
population (Fig. 2). For this study, a 
portable roentgen-ray unit was set up and 
kept ready so that the taking of the desired 
roentgenogram consumed less than a min- 
ute of clinic time (Fig. 3). Very useful was 
the improvised frame in which an 8 by 10 
inch cardboard film holder was placed to 
mask one-half of the film and properly 
superimpose the identifying marker on the 
margin of the other half just above the 
patient’s hand (Fig. 4), Cardboard film 
holders were chosen because the disad- 
vantages of longer exposure seemed to be 
offset by the practicability of having quite 
a number of holders loaded and ready. A 
special felt-padded board was also con- 
trived to hold the infant’s hand against the 
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OSSIFICATION 

lid III 


INDEX rl?" HAND 



NO CAaPAU\ 
60NCS AT 
BIRTH 




'©.'Jf :©' 


ACTUAt. 

ACe MONTHS 



8 - 67-2456778 
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OSSIFICATION INDEX^ 

. a* rapid cvalnation of the rate of ossification in a prow- 

inp cnild a proiip of significant figures mav be determined by 
s-ray and posted as an “Ossification Index.” This proposal is 
made after considering tiro dogmatic short-cuts, one limiting 
Uio r^ion of study in the belief that the wrist hones will re- 
flect tho rate of bono derelopment in the rest of the body 
and the other adopting a set of arbitrary extremes computed 
from the published studies of the nonnal age of first afipear- 
ance of the centers. To avoid confusion it is understood that 
0 patient has not reached a specific age until he has completed 
that period of life. 

KOBilAI, AGE EXTEEMES TOE ITEST APPEAEANCE 
OF OSSHTCATION CEKTEES 


Bone 

Earliest 

Majority 

Latest 


Birth 

Birth 

6 months 

1 year 

2% months 
3^ months 

1 * Tear 

2U years 

6 months 

7 months 

2 years 

4 years 

Hamate 

Radius (epiphysis) 
Triquetrum 

Navicular 

Lesser Multangular .... 
Greater Multangular . . . 
Ulna (epiphysis) 

4 years 

4 years 

4 year* 

5 years 

5 years 
5U years 
5U years 
6»i years 

6 years 

7 years 

7 years 

8 years *♦ 


A diagramatic representation of the order in which the cen- 
ter appear and the ages of the latest first sign of ossification 
within the normal limits will assist in the computation of the 
index. (See diagram on the reverse side of this card.) The 
index itself is constructed by setting do^vn the patient’s ago 
followed by the figures for tho centers actually present. These 
are placed in their chronological order and teros ^substituted if 
any center has not yet appeared. For additional clearness a 
separation is made with hyphens between the figures representing 
months and .* ■ ‘‘ • '■••s. Thus the normal index 

for the fall , ■ ■ s centers at the ago of eight 

years becom ‘ • ' ! . ' ‘.nuse the index is composed 

of figures representing the latest possible normal appearance 
d*t* ^or the cent»»rs, most of them will he found to have ap- 
peared earlier. Many young patients will therefore show fig- 
ures in the index greater than their actual age. AYfien using the 
index to detect delayed ossification these extra figures will have 
no significance and tho .NORMAL OSSIFICATION INDEX may 
Still be considered as a group of figures which includes all of the 
numbers assigned for the centers up to the actual age regard- 
less of how many more may bo present. Any index arriri^ at 
by Inspection of the roentgenogram and found not to include all 
of the figures np to and including the actual age of the patient 
is abnormal and indicates a delay in ossification which Is patho- 
logical. 


Leonard. D. \V. Early Recognition of Endocrine Disorders 
in Childhood by Roentgenograms of the Wrist to Delcnaino 
the “Ossification Index” Amer. Jour. Roentgenology, 
53:S5-61. Jan. 1945. 

Note: Figure for the age of latest norms! appearance ol the 
distal ulnar epiphyseal center has been revised. 


Fig. I. Facsimile of both sides of a card ( 3 * by 61 inches) prepared for convenient determination of the 
“ossification index” from any roentgenogram of the carpal bones as suggested in a previous publication.-* 
Explanation of the method printed on the card includes a table of extremes for comparison. 


film and with this it was found that a fairly 
sadsfactor}' roentgenogram could be taken 
even with a struggling infant. 

As the routine progressed and the graphic 
tabulation began, it was discovered tliat 
comparative results could only be obtained 
if the ages were expressed uniformly. For 
this reason it was decided that a child 
would be considered tlie age of his last 
birthday until he had completed anotlier 
full year. The roentgen negatives of 
patients below the age of one year were 
marked by tlie number of weeks since birth 
and tliis figure was later converted into 
months according to tlie following schedule: 

o to 4 vk. Condition at birth 
5 to 8 ivk. I mo. old 
9 to 12 wk. 2 mo. old 


13 

to 

16 

wk. 

0 

0 

mo. 

old 

17 

to 

20 

wk. 

4 

mo. 

old 

21 

to 

25 

wk. 

5 

mo. 

old 

26 

to 

30 

wk. 

6 

mo. 

old 

31 

to 

34 

wk. 

7 

mo. 

old 

35 

to 

38 

wk. 

8 

mo. 

old 

39 

to 

43 

wk. 

9 

mo. 

old 

44 

to 

47 

wk. 

10 

mo. 

old 

48 

to 

51 

wk. 

II 

mo. 

old. 


By this study of the bone developm^t 
in the wrist using the standard “ossification 
index” it has been sufficiently demonstrated 
that few clinically normal children will be 
incorrectly designated as abnormal in 
ossification. This study, therefore, becomes 
a successful test of the suggested “auto- 
matic interpretation” based upon the 
presence or absence of centers in relation to 
the actual age. Some objection may be 
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TABULATION OF 'OSSIFICATION INDEX' FIGURES 


8 

7 

S 7 

|6 

!5 

"2 

57 

6 


e 

H6 

"5 

S 4 : 

§2 

~7 

6 




J 4 *!< 


ili 


Birth 


10 11 


59 


‘average" infants 

(M •0»»- 35c«lu) 


60 "average" children 

(JS BOY* - 4tl CtXL*) 


Months of Ago 


a 


1 yeor 


2 years 



5 CASES OF DELAYED OSSIFICATION 
c^»f 2JJ “‘VI2 




lil 
iM 


isvSCte 

Siiirai: 




6 years 7 years 8 years 


FiG. 2. Graphic summary obtained by plotting the actual “ossification index” for each of 59 infants and 80 
children up to eight years of age. These indexes were obtained from average children without plan other 
than that of securing 10 of each age after the first year. The bones of the wrist have been numbered with the 
latest age of normal first appearance and plotted upward so that reading the vertical column in each case gives 
the “ossification index.” The horizontal line in each age group indicates the level which should be reached 
at that age and all cases w'hose spaces are filled below that level are normal. Inspection of the result demon- 
strates 5 abnormal cases. These are all boys and may be described as follows; 

Case I. W.E.S,, male, aged three. Index: 3 - 60 - 20 COCCO, Diagnosis: recurrent congenital clubfoot, bilateral. 

Ossification also delayed in feet. (Case included in series discussed 7, Pedial., 1945, 26^ 219 -) 

Case II. R.F., male, aged five. Index; $-6‘j-2iipoooo. Diagnosis: subacute appendicitis. Operation done with 
normal recovery. No history of subnormal development. 

Case in. E.C.R., male, aged six. Index: 6-67-2450770. Diagnosis: hypertrophied tonsils and adenoids. 

Operation done vith normal recovery. No history of subnormal development. 

Case IV. H.R.N,, male, aged eight. Index: 8-67-2450770 (both wrists). Diagnosis: dislocation of epiphysis, 
right radius. Colie’s fracture of left radius. Fractures reduced and immobilized. No history of subnormal 
development or evidence of pathological fracture. 

Case V'. G.E.S., male, aged eight. Index: 8-67-2456770 (right hand) 8-67-2456778 (left hand). Diagnosis: 
scar of burn and flexion deformity of right hand; hypertrophied tonsils and adenoids. Operation done to 
remove tonsils and a skin graft done on the right hand. No history of subnormal development. 


raised to the practice of placing the latest 
age limits so far beyond the averages or to 
the expression of the ages themselves in 
round numbers. It may also be said that 
the limits have been pushed so far that 
borderline cases of delayed ossification will 
be missed. It will, nevertheless, have to be 
admitted that there is definite virtue in the 
fact that when delay is indicated bv the 
“index,” it can be accepted as unmis- 
takably abnormal. By reference to a table 
of earliest and average as well as latest age 
of appearance, an “index” which is normal 


by the rule can still tell the examiner a good 
deal about minor variations, and if taken 
at the right moment (as would be necessary 
by any standard) the “index” can show 
disturbances in the normal order of ap- 
pearance of the centers in the disharmonic 
development stre.ssed by some writers. All 
of these things can be read from the figures 
of the “ossification index” in addition to the 
making of the survey for missing centers. 

The data obtained by indexing the un- 
selected cross section of the child popula- 
tion, as described, have been analyzed 





Fig. 3. Portable roentgen-ray unit set up for the clinic roentgen examinations necessary to determine the 
“ossification index.” Cone on roentgen tube limits the field of exposure to a circle which just covers half of 
an 8 by 10 inch film. Centering is done by aligning the hand with the supporting post. An infant may be 
placed face down, as illustrated, with the head out of the field behind the upright portion of the film holder 
and older children may stand beside the table. 


graphically (Fig. 2), and from the uni- 
formit}' of the grouping it can reasonably 
be assumed that conclusions from this 
relatively small series are reliable. 

IXTERPRETATIOX OF THE 
“OSSIFIC.ATIOX index ” 

From several sources has come the 
comment that the use of the word “index” 
for this listing of die ages assigned to the 
centers is misleading. The term, of course, 
has been correcdy defined as a figure ob- 
tained by the reduction of a fraction repre- 
senting the ratio betw'een what is normal 
and what is actually present. At tiie same 
time the word “index”’ has also correctly 
been defined as a list of several items in an 
arrangement for easy reference. This last 
conception is tiie one which led to the in- 
troduction of the term “ossification index” 
and it is believed that no other designation 
will serve as well, even if it is necessary to 
admit that in the other sense it is not a true 
index. 

The “ossification index” brings order 
and compactness to a subject which has 


always been vague in the average medical 
mind. With the “index” the roentgenolo- 
gist can send an understandable report to 
the referring clinician and if the latter, 
through greater than average familiarity 
with the irregularities of early ossification, 
wishes to go beyond the automatic in- 
terpretation suggested, the “index” can 
still be found to contain much of the in- 
formation necessary for his more refined 
analysis. The individual clinician may 
reconstruct a mental picture of the roent- 
genogram from which the “index” was 
taken and draw his independent conclu- 
sions regarding the applicabilit}- of these 
data in the wrist to the entire body of his 
patient. The use of the “ossification index” 
is suggested for those who write or speak 
of delay or precocity^ of bone formation 
and wish a concise way of demonstrating 
the facts to the listener. That most of the 
disturbances of the ossification rate are due 
to endocrinopathy has been accepted, but 
tiie finding of delay graphically recorded 
in the “index” cannot by itself establish 
either the diagnosis of hypothyroid- 
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Fig. 4, Improvised holder for films to make possible the rapid taking of wrist roentgenogram at any age. Felt 
padded board {A) is hooked under the upright portion of the holder and pushed down onto the hand to 
hold it against the cardboard film holder (B) when fixation is necessary. The unused half of the film is 
covered by a lead shield (D) and the numbers placed in an attached film marker (C) record the age and 
identity of the patient. Film holder is withdrawn from the slot and changed end-for-end to expose the 
unused half while a supply of loaded holders (£) is ready in some suitable place for additional patients. 


pituitary^ deficiency/-^ rickets® or 
dwarfism As always in such studies, the 
entire clinical picture must be considered. 
It is also a fact that the finding of normal 
ossification cannot be taken as excluding 
the possibility of acute endocrine dysfunc- 
tion which has been present too short a 
time to affect the process. And yet, it can 
still be repeated that the demonstration of 
abnormal delay in bone formation through 
the use of the “ossification index” with the 
age figures chosen is always significant 
and a hunt for corroborating and differ- 
ential signs such as the changes in the 
radius described by Woolley® should be 
instituted. 

CONCLUSION 

It is suggested that the general practi- 
tioner, the school doctor and the pediatri- 
cian employ the simple expedient of 
referring the subnormal child to the roent- 
genologist for roentgen-ray measurement 
offered by the “ossification index,” This 
would be an easy initial step in the study of 
such a child. 

79 Front St. 

Exeter, New H-impshire 
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THE ROENTGEN AND CARDIAC MANIFESTATIONS 

OF FUNNEL CHEST* 

By J. GEORGE TEPLICKf 
Snrscon (R) Ujiited States Public Health Sereice 
and 

E. H. DR.‘\KEi 

Passed Assistant Surgeon {R) United States Public Health Sen-ice 

WASHINGTON', D. C. 


TfUNNEL chest, or pectus excavatum, 
has received scant attention in the lit- 
erature and textbooks. The first clinical 
description is credited to Johann Bauhinus, 
who in the sixteenth century, described a 
case with “ . . . dyspnea, associated with 
cough increasing to paroxysms of suffo- 
cation.”® Von Eggel, in 1870, described 
cases with cardiac embarrassment which 
he attributed to the deformity. A mono- 
graph of 21 case reports was published in 
1904 by Gerstenberg. With the advent of 
roentgenograpliy, the effect of this deform- 
ity upon the position and shape of the 
heart was noted by a number of observers 
O^erse, 1910; Stadtmuller, 1920; Sauer- 
bruch, 1920; hleyer, 191 1 ; von Hoffmeister, 
1927; and Alexander, 1931).® 

Figures 1 to 9 illustrate our 9 cases of 
funnel chest. The salient clinical, roent- 
geographic, and electrocardiographic fea-- 
tures of each accompany the illustrations. 

Funnel chest is not a rare condition. 
Since the greatest number of individuals 
having this deformity are without trouble- 
some symptoms, only an occasional one 
will present a medical problem, and only a 
small number of these will be reported in 
tlie literature. 

The malformation is a developmental 
anomaly in nearly all instances.® The de- 
fect, however, may be hereditary, as noted 
in Cases iii, iv, v, and vii, where it was 
present in one or more members of the pa- 
tient’s immediate family. In severe rickets 
this type of deformity may sometimes re- 
sult, although pigeon chest is a far more 


common finding. Obstruction to free 
respiration in children with forced respira- 
tory movements has been considered as a 
possible etiology, but this seems unlikel}'. 
Severe trauma to the sternum may produce 
an angulated fracture with resultant funnel 
chest. This possibility is considered in 
one of our cases (Case viii). 

In the non-traumatic cases, there is 
usually no deformity present at birth. In 
the first years of life the sternal depression 
appears and gradually becomes increasingly 
more marked. Because it is absent at birth, 
the maldevelopment may be erroneously 
attributed to rickets, or obstructive respira- 
tion. 

Funnel chest is due to a posterior posi- 
tion of the sternum with relation to the 
lower anterior chest wall. The manubrium 
is usually not involved, and the lower seg- 
ment of tlie corpus sterni commonly forms 
the most posterior portion of the deform- 
ity.^ The anterior ribs and costal cartilages 
maintain their normal position, leaving the 
anterior chest wall intact on both sides of 
the sternum and allowing a depression to 
be formed centrally. The deformity may be 
of varying degrees, with a depth reaching 
at times to 7 or more centimeters in severe 
cases. Not uncommonly, the depression is. 
somewhat irregular, with the greatest 
depth not centrally placed. 

The heart, lying beneath the sternum, 
is directly affected by the deformity. xV dis- 
placement of the heart to die left is a fairl}' 
constant finding and was noted by a num- 
ber of early ob'servers.®’®'=° Sometimes the 


* From the United States Public Health Sendee Dispensary, Mashington, D. C. 
t Department of Radiolog)-. 

+ Department of Medicine. 



7^2 


J. George Teplick and E. H, Drake 


DfX-EMBEK, 1946 



Fig. I, A and B. Case i. F. W., clerk, aged eighteen. Family history: Not significant. Past history: “Growing 
pains” and acute tonsillitis as child. Symptoms: Palpitation on rest and exertion, dyspnea on exertion. Fair 
capacity for work. Faints easily. Physical findings: Blood pressure, iao/80; pulse at rest 80, after exertion 
j 10, two minutes following exertion 96. Slight right upper quadrant abdominal tenderness. Maximum de- 
pression of the lower sternum 3,5 cm. Electrocardiogram: PR interval O-Cio sec., inverted findings: 

Funnel chest deformity of the lower sternum with shift of the heart to the left. 



Fig. 2, A and B. Case 11. \V. M,, economic analyst, aged thirty-two. Family history: Not significant. Past his- 
tor^i: Scarlet fever fo!lo%ved by nephritis. Symptoms: Palpitation only when sleeping on the left side. En- 
gages in strenuous exercise without ill effect. Physical findings: i -f cyanosis of the nails, bigeminal rhythm. 
Blood pressure, 145/65. Maximum depression of the lower sternum 7 cm. Distance from the lowest point 
of depression to the ventral surface of the dorsal spine 6.5 cm. Electrocardiogram: See text for complete 
discussion. Roentgen findings : There is a marked concavity deformity of the anterior chest with the heart 
shifted to the left although it is not enlarged. 
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Fig. 3, .(■/ and 5 . Case 111. . F., clerk, aged seventeen. F/intily histoyy: Father and brother have funnel chests. 

Pas/ history: Not significant. Symptoms: “Shortwinded” with moderate QSitTtxon. Physical fiadhigs: Blood 
pressure 115/70; deformity extends almost entire length of the sternum and ends in a flaring of the lower 
costal margin. Maximum depression 3.5 cm. Elcctrocardiogiam: Slight right axis deviation, notching of 
P2 and P3, inverted CF4. Roevtgea findings: Fairly marked funnel chest with displacement of the heart to 
the left. 



Fig. 4, A and B. Case iv. \Y. M., Maritime Service enrollee, aged twenty-two. Family history: Father has a 
slight funnel chest. Past history: Pneumonia, nephritis, tonsillitis. Symptoms.- Palpitation with excitement 
and dyspnea witli severe exertion, occasional episodes of “weakness” early in morning particularly in hot 
weather, mild chest pain when leaning to the left with the left arm outstretched; distress is localized in the 
left lower anterior chest and is definitely related to position changes no anginal features. Physical find- 
ings: 1 + cyanosis of the nail beds. Blood pressure, 110/64, chest deformity is shallow and diffuse, meas- 
uring 9 Xu X.3.S cm. and extending upward to the level of the anterior third rib; left side of chest grossly 
more flattened than the right. FVer/rorntvf/ogjvw;.’ Not abnormal. Funnel chest deformity. 
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Fig. 5,// and B. Case v.W. F., social science analyst, aged thirty-one. Family history: Brother and daughter 
have funnel chests. Past history: Nephritis. Symptoms: Palpitation and dyspnea with moderate exertion, 
occasional ankle edema after standing for long periods. Physical findings: functional systolic murmur at the 
pulmonic area. Blood pressure, 1 10/70, maximum depression of the lower sternum 4 cm. Electrocardiogram: 
Inverted T in CF 4. Roentgen findings: Marked concavity deformity of the lower sternum. The heart is dis- 
placed to the left and shows a prominent pulmonary conus. 



Fig. 6, A and B. Case vi. C. F., clerk, aged nineteen. Family history: Not significant. Past history: Influenza. 
Symptoms: Palpitation and dyspnea with moderate exertion, occasional attacks of dizziness with sudden 
changes in }X)sition. Physical findings: Blood pressure, 130/70, maximum depression of the lower sternum 
3.5 cm. FJeclrocardiogram:^ Broad S wave in lead 2. Roentgen findings: There is a funnel chest deformity of 
the sternum v.'jth slight displacement of the heart to the left. 
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Fig. 7, A and B. Case vir. W. M., clerk, aged tiventy-six. Family history: Brother has a hinnel chest. Past 
history: Not significant. Symptoms: Intermittent pain in the left chest aggravated by coughing. Physical 
findings: Blood pressure, 110/65, slight hyperesthesia over the fourth and fifth anterior ribs in the mid- 
clavicular line, maximum depression of the lower sternum 4 cm. Electrocardiogram: Elevated ST segment 
in leads 1 and 2 (less than i mm.), slurred QRS in leads a and 3, low voltage T wave in lead CF 4. Roentgen 
findings: There is a funnel chest with slight displacement of the heart to the left. The heart is not enlarged. 



Fig. 8, A and B. Case viii. W. M., cost accountant, aged fifty-one. Family history: Not significant. Pwj/ his- 
tory: Influenza, pleurisy, scarlet fever, nephritis. Does not recall the presence of the deformity prior to the 
time he was kicked in the chest by a horse at the age of ten years. Symptoms: Dyspnea and palpitation on 
exertion, occasional bouts of ankle edema after standing for long periods, occasional fleeting chest pains along 
both costal margins; no anginal features. Physical findings: i -f cyanosis of the nail beds. Blood pressure, 
epigastric pulsation with loud blowing epigastric systolic murmur, maximum depression of the 
lower sternum 4.5 cm., minor varicosities of the lower extremities. Electrocardiogram : Slight elevation of 
the ST segment in leads 2 and 3, small R and deep S wave in lead CF 4, notched P wave in lead 2. Roentgen 
findwgs: Funnel chest deformity of the sternum wnth slight shift of the heart to the left. There is no evidence 
of old rib fracture to substantiate a traumatic etiolog}' of the deformity. 
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Fig. 9j A and B. Case ix. W. F., stenographer, aged twenty-nine. Family history: Not significant for other 
cases of funnel chest. Believes that two brothers have “heart disease” but does not know the type. Past 
history: Influenza. Symptoms: Palpitation at rest and w'ith exertion, dyspnea on moderate exertion, edema 
of the ankles in hot w eather, occasional pain in region of the second left thoracic interspace when fatigued, 
dull and somewhat constricting in character. Physical findings: Blood pressure, 110/70, second pulmonic 
wound louder than the aortic second, maximum depression of the lower sternum 3.5 cm. Electrocardiogram: 
Slight right axis deviation, slurring of the R wave in leads 2 and 3, low voltage of the T W’ave in lead CF 4. 
Roentgen findings: There is a moderate funnel chest deformity with a corresponding shift of the cardiac sil- 
houette to the left. The heart is not enlarged. There is a wedge-shaped tenth dorsal vertebra w'hich is prob- 


ably congenital in origin. 

cardiac displacement may be only slight 
but occasionally the entire heart may be so 
shifted as to be found lying in the left 
chest. Cardiac rotation in the sagittal plane 
may be present (Stadtmuller) but the heart 
is rarely widened in its lateral diameter.-"’ 
The roentgen findings are quite charac- 
teristic, In the posteroanterior view, the 
heart is shifted to the left, with some eleva- 
tion of the left border from the diaphragm. 
This appearance is readily mistaken for a 
right ventricufar enlargement, and since 
the right cardiac border is usually hidden 
by a vertebral column, an interpretation of 
cardiac enlargement could be made unless 
the tnie situation is realized (Fig. i, 2, 3, 5 
6, 7, 8 and 9), One of our patients (Case 
in) had been told a number of years ago 
that her heart was enlarged, and that she 


should adopt a conservative exercise pro- 
gram. 

On lateral view, the diagnosis is self 
evident. The sternum protrudes backward, 
and is well behind the anterior chest wall 

(Fig. 1-9). . . 

In examining photofluorograms of the 
chest it is important to be aware of the 
cardiac picture in funnel chest. Oftentimes, 
on the single posteroanterior roentgeno- 
gram, an erroneous interpretation of car- 
diac enlargement, congenital heart dis- 
ease, or even mitral disease may be made. 
Even without a significant history or lat- 
eral roentgenogram, a presumptive diag- 
nosis of funnel chest can be made when the 
heart is displaced to the left, with the right 
cardiac border hidden by the vertebral 
column, and with an elevated rounded left 
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lower cardiac border. This, of course, pre- 
supposes tlie absence of visible lesions 
which commonly cause a left cardiac shift, 
such as scoliosis, left pleural thickening, 
left-sided atelectasis, right-sided pleural 
fluid, tumors and other known conditions. 

Of our 9 cases, all but i (Case iv) had a 
well marked displacement of tlie heart to 


T~1 

ring in association with funnel chest. In 
Grieshaber’s series right axis deviation oc- 
curred in 50 per cent (mild in 17 per cent, 
marked in 33 per cent). This finding was 
noted particularly with funnel chest of 
moderate and advanced degree with the 
heart lying to the left. Left axis deviation 
occurred in only 20 per cent of h's series. 



Fig. 10, A and J 3 . Front and side view of Case n showing the marked depth (7 cm.) of the lower sternal de- 
pression. See Figures 2, 1 1, 12, 13, and the text for complete clinical discussion including roentgen and elec- 
trocardiographic findings. 


tlie left. In this case, there was some pleural 
thickening in the right costophrenic angle 
which may have pulled the heart somewhat 
from its expected left-sided position. This 
is, of course, purely speculation. 

Another striking feature in a number of 
cases is the prominence of tlie right hilar 
and trunk shadows which are normally 
obscured by the overlying right cardiac 
border. This finding may at times be mis- 
interpreted as an abnormal densit}' in the 
right hilum and base resulting in an er- 
roneous impression of pneumonitis or con- 
gestion. 

The literature offers several instances of 
electrocardiographic abnormalities occur- 


P wave changes were encountered quite 
commonly and usually consisted of an en- 
largement of this complex most commonly 
in lead 2, and often associated with changes 
in the ST segment and T wave.” The PR 
interval was usually found to be unchanged. 
All varieties of T \vave change including 
voltage elevation, peaking, particularly in 
lead 2 and less often in leads i and 3, and 
diphasic and negative complexes in leads 
2 and 3 have been reported."-"’* ST eleva- 
tion w-as reported often by Grieshaber' but 
was of minimal degree and “ . . . does not 
compare with that found in pericarditis 
and myocardial infarction.” That author 
points out the necessity of recognizing 
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changes due to respiratory and extracardiac 
neurogenic influences. Alterations in his 
tracings taken after exercise were not re- 
markable and in only two instances did the 
T wave in lead i become smaller with a 
simultaneously unchanged T wave in leads 
2 and 3, a pattern which he states is, 
“ , . . more frequent with heart injury than 
with a sound condition.” 

The electrocardiographic changes in our 
series were of a relatively minor nature, as 
would be expected since none of the pa- 
tients had any known cardiac pathology. 
Right axis deviation occurred twice (Cases 
III and ix) out of a total of 9 cases and in 
each instance was of a relatively slight de- 
gree. P wave changes were also less fre- 
quent than in Grieshaber’s series, notching 


in leads 2 and 3 occurring in i case (Case 
III). No cases of large P waves previously 
described^ were encountered. Minor ST 
segment elevations were found in 2 leads in 
each of 3 cases (Cases iv, vii and viii) but 
in no case did the elevation exceed i mm. 
Notching and slurring of QRS was common 
especially in connection with S waves in 
the standard leads. A definite S wave oc- 
curred 5 times (Cases i, iii, iv, vi and ix) 
and was deep in 2 instances (Cases iii and 
ix). This finding was mentioned by Gries- 
haber as being an accompaniment of the 
cardiac rotation which commonly occurs in 
funnel chest. 

To our knowledge, the electrocardio- 
graphic changes occurring in the chest 
leads in association with this condition 


■t<:i I 




VoL. 56, 1 ^ 0 . 6 


Roentgen and Cardiac Manifestations of Funnel Chest 


719 



B 

Fig. II, J and B. Control tracing of Case ii showing the standard (B) and CF chest leads ( 5 ). There is a 
bigeminal rhythm with regularlv occurring right ventricular extrasystoles. Rate 100, PR mter%;al .14 sec. in 
the sinus beats. QRS interval .07 sec. for the sinus and .12 sec. for the ectopic beats. Axis deviation approxi- 
mately as degrees. Principal initial deflection of the extrasystoks is upright w all leads. T waves of the smus 
beats are inverted in leads CFa, CF3, and CF4. T waves of the ectopic beats are opposite to the principal 
deflection of QRS except in lead i, where the small total deflection of QRS suggests that this ma> be an 
“unfavorable” lead. 


have not previously been described. Lead 
CF4 was taken on each patient. In a in- 
stances (Cases II and vii) the ST segment 
was slightly elevated while QRS was 


notched or slurred in appro.ximately half 
of the series (Cases ii, m, vi and nii). 
Four times the principal deflection of the 
QRS complex was directed downward 
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Fig. 12, Tracing taken directly after exercise. The rate of the paroxysms of tachycardia range from 130-188, 
averaging 146. The rate of the sinus rhythm varies from 120-146, averaging 128, Note the P waves notching 
the downward limb of the T complex in the ectopic beats in leads 2 and 3 as well as the extremely short 
J R interval (.07 sec.) in the transition beat occurring in the center of lead 3. 


(Cases JV, v, viii and ix). T Wave changes 
were common, the complex being diphasic 
3 times (Cases ii, iii and iv), low voltage 
twice (Cases vii and ix) and inverted 
twice (Cases v and vni)* 

In summary we may say that minor 
variations in the electrocardiogram are 
Common in this condition and are probably 
due to a change in position of the heart at- 
tributable to the deformity rather than to 
myocardial pathology. T wave changes in 
lead CF4 were found to be the most con- 
stant variation in our series. 

One rather interesting case of arrhyth- 
mia occurred which was considered worthy 
of more detailed study (Case 11 ; Fig. 10). 
This consisted of a bigeminal rhy'thm 
which was easily detected by clinical ex- 
amination. 7 'he patient had been told previ- 

' The trujorky of our patients were yonni: adults. 


ously that something was wrong with his 
heart although he had not noted any sub- 
jective manifestations, and he was under 
the impression that he had been placed in 
4F draft classification because of a “bad 
heart.” Electrocardiographic tracings taken 
at rest showed alternating ventricular ex- 
trasystoles which had a chief initial deflec- 
tion directed upward in ail leads suggesting 
a focus of origin in the right ventricle near 
the conus^“ (Fig. ii and 14). In this con- 
nection it is interesting to point out that 
von Pohl, Henschen, and Nageli mentioned 
postmortem findings in cases of funnel 
chest consisting of grooving of the right ven- 
tricle but these evidently were not accom- 
panied by cardiac arrhythmia.^ The only 
previous case of disturbed rhythm occurring 
in association with funnel chest was a patient 
with paroxysmal auricular fibrillation."’® 
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Fig. 13. Tracing taken three minutes after exercise. There has been a complete return to bigeminal rhythm 

and the form closely resembles that of the control record. 


Needless to say, we were well aware of chief initial deflection upward in all three 
the fact that displacement of the heart leads tlie stimulus must originate in the 
will have an effect on the normal electro- rightventricle,near the base, in the region of 
cardiographic complexes and probably also the pulmonary 

on the recorded form of premature beats. (Fig. 14). Examinations of the chest roent- 
The concept of the localization of the origin genogranis of this case show that the above 
of ventricular extrasystoles as it exists to- mentioned area is the likely site of bony 
day is based primarily on observation and pressure resulting from the deformity, 
experimentation involvins; human and ani- Figure iz shows the effect of exercise 
mal hearts. The human observations have (jumping up and down until marked 
the disadvantage of being, in most in- dyspnea was produced) on tlie rhythm, 
stances, studies on single cases of diseased This tracing shows runs of ventricular 
hearts,’^'^’^-^®’®^ while the animal experiments paroxysmal tachycardia alternating with 
have the drawback of involving different periods of normal rhythm. It should be 
thoracovisceral relationships which are noted that the transition phases m leads 2 
present in the lower mammalian forms and 3 exhibit ectopic beats which differ in 
used, for the most part dogs, where there form from the other extrasystoles. These 
is a difference in the anatomical relation of represent instances m which the normal and 
the ventricles to each other and in die re- ectopic impulses both enter different pc^ts 
lation of the heart to the chest wall.^^ Most of the ventricles so nearly at the same time 
audiors asree, however, that to give a that contraction begins in Uvo places at 
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once. The resultant beats exhibit a ven- 
tricular complex v/hich seems to be a com- 
posite of the usual premature beat and of 
the complex of the normal beat. The runs 
of extrasystoles occurring after exercise 
demonstrate a heightened irritability of 
the ectopic focus which vies with the sino- 
auricular pacemaker for- domination. 

The tracing (Fig, 13) was taken three 
minutes after exercise and represents a 



Fig. 14. Diagram of the ventral surface of the heart 
and great vessels. The dotted lines represent the 
theoretical planes of demarcation which may aid 
m predicting the area of origin of an ectopic stimu- 
lus from the pattern of the chief initial deflection 
ot the premature beats in the standard leads of the 
electrocardiogram. It is likely that similar areas 
may be outlined on the posterior surface of the 


complete return to bigeminal rhythm. This 
reversion was so rapid that it v/as necessary 
to exercise the patient between each lead 
since facilities were not available for taking 
them simultaneously. 

Tracings following the injection of 1/75 
grain of atropine showed no change in the 
character of the bigeminal rhythm. 

In the literature funnel chest has been 
credited with producing various cardiac 


manifestations such as dyspnea, cough, 
paroxysms of suffocationj^® and rapid heart 
action.® Sauerbruch has stated, “ . . . a 
high grade disturbance of cardiac and pul- 
monary function may occur with signs of 
congestion of the peripheral vessels.”^ 
Recent investigations have tended to ques- 
tion the frequency of these manifestations, 
however, and we are in agreement with 
Ediken, Wolforth, and others® in the belief 
that uncomplicated non-traumatic develop- 
mental funnel chest usually does not pro- 
duce symptoms of a serious nature, proba- 
bly due to the adequacy of the various 
compensatory mechanisms which have been 
described,®*® When questioned directly, sev- 
eral of our patients said that they had noted 
dyspnea on exertion and palpitation with 
exertion or excitement. These complaints 
were not marked, however, and caused no 
serious handicap. In this connection Grodel 
has pointed out that the deformity is often 
associated with an asthenic habitus v/hich 
in itself may be associated with dyspnea 
and fatigue.® Moreover, the unusual con- 
tact of the heart with the chest wall found 
in this condition may in itself be productive 
of a greater or lesser degree of heart con- 
sciousness. Chest pain occurred in 4 cases 
(Cases IV, vii, viii and ix) but was not 
characteristic of the tyjie usually associated 
with organic heart disease. Two patients 
(Cases \uu and ix) complained of occa- 
sional ankle edema but had no other signs 
or symptoms of cardiac failure. Minor 
varicosities of the lower limbs w'ere present 
in one of these (Case viii). Significant car- 
diac physical findings w’^ere encountered in 
only one case (Case ii). Diastolic clicks 
and friction rubs previously reported®® were 
not found. Blood pressure readings were 
within normal limits with the exception 
of a slight systolic elevation in one pa- 
tient (Case 11). In one case (Case viii) 
a prominent epigastric pulsation and sys- 
tolic blow over the abdominal aorta 
brought up the question of abdominal 
aneur}’’sm. Slight cyanosis of the nail beds 
was observed 3 times (Cases iii, iv and 
viii) but was not considered to be of any 




Fig. 1 5, J and S. W. F., clerk typist, aged twenty-seven. Family history: Not significant. Past history: Scarlet 
fever, migraine, ‘‘growing pains” as child, left upper tuberculosis discovered in 1940; pneumothorax 
initiated at that time and carried to date; has worked full time since 1941. Symptoms: Palpitation noted 
four to five days before each refill Avhen lying on the left side, dyspnea with exertion, occasional nocturia. 
Physical Jivtlhigs: Second pulmonic sound accentuated, grade c systolic murmur over the pulmonic area; 
varies with respiration. Blood pressure, 110/60, distant breath sounds on the left, maximum depression of 
the lower sternum 3.5 cm. Electrocardiogram: Right axis deviation, plus 100 degrees. Roentgen findings: 
There is a pneumothorax with approximately 40 per cent collapse of the left upper lobe. Portions of the 
left upper lobe are held against the chest wall due to adhesions. The right lung field is clear. The heart is 
somewhat over to the left side. The lateral roentgenogram shows a moderate funnel chest deformity involv- 
ing the lower sternum which accounts for the shift of the heart to the left. 


significance. jNiild h}'peresthesia over the 
fourth and fifth ribs in the left mid-clavicu- 
lar line was found once (Case vii). No pa- 
tient exhibited cardiac enlargement al- 
though in all but one instance (Case iv) 
the heart showed the characteristic dis- 
placement to the left. Four patients gave 
a history of the deformity occurring, in a 
greater or lesser degree, in one or more 
otlier members of the family (Cases iii, 
IV, V and vii). The patient in whom bi- 
geminal rhythm was found (Case ii) had 
been classified as unfit for military service 
because of the deformity and arrhythmia 
■1 though he suffered no functional limita- 
ons and regularly engaged in strenuous 
'•ercise without ill effect. Another (Case 
^i) had been discharged from the Army, 
Tter three years of military ser\nce includ- 


ing considerable combat, because of poor 
eyesight. 

As shown by previous authors concurring 
on tliis subject,®’® we found the deformity 
occurring most often in the lower portion of 
the sternum. In our series the depth of the 
depression varied from 3.5 to 7 cm. In the 
latter case (Case 11) the distance from the 
maximum depression of the sternum to the 
ventral surface of the spine was 6.5 cm. 
Verse has recorded a case where this meas- 
urement was reduced to i cm.® 

Most cases of developmental funnel chest 
necessitate no treatment. Surgical elevation 
of the sternum, however, may have to be 
considered, particularly in the traumatic 
group, when progressive cardiac manifesta- 
tions are present that cannot be attributed 
to other causes. The case of Sauerbruch 
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Fig. 16, // and B. W. F., clerk, aged twenty. Family history: Brother has a funnel chest. Past history : .Scarlet 
fever, tonsillitis, “kidney trouble,” Symptoms: Palpitation and dyspnea with exertion, rare fainting spells, 
occasional fleeting attacks of chest pain located under the upper sternum, relieved by holding breath. 
Physical findings; Pa greater than Aa, slurring of Mi. Blood pressure, 110/70, maximum depression of 
the lower sternum 3.5 cm. Electrocardiogram :Vl\th\n normal limits. Roentgen findings :T\\&Te is a moderate 
funnel chest deformity with shift of the heart into the left chest. 


and von HofFmeister which exhibited parox- 
ysmal auricular fibrillation was relieved by 
operation.® Complaints of a neurocircula- 
latory nature, when present in these pa- 
tients, are usually not direcdy attributable 
to the thoracic deformity and are best 
treated by a conservative program of 
graduated exercise. Reassurance may be 
very important in those cases where the 
malformation is a cause for excessive con- 
cern on the part of the patient. 

SUMMARY 

1. Nine cases of funnel chest are de- 
scribed, including one very unusual patient 
with bigeminal rhythm due to regularly re- 
cur ri n g ri gh t ven tri cul ar ex tr as ys tol es . Th i s 
is probably due to an irritable focus in the 
right ventricle resulting from the constant 
pressure of the deformed sternum in this 
region. 

2. A characteristic roentgen finding in 
these cases is displacement of the heart to 


the left associated with a characteristic 
appearance of the left cardiac border which 
can readily be mistaken for an enlarged 
heart, or a congenital or mitral heart. 

3. Although several of the patients noted 
palpitation and dyspnea, especially after 
exercise, none of them had any serious car- 
diac embarrassment. Only one patient had 
important objective findings. 

4. Minor electrocardiographic abnor- 
malities are sometimes present, particu- 
larly in the chest leads. These are due to a 
combination of a shift to the left and a 
rotation of the heart on its long axis rather 
than to associated myocardial pathology- 

5. Funnel chest is probably quite com- 
mon. The interpreter of miniature chest 
films should be aware of the roentgen 
changes on the posteroanterior roentgeno- 
gram to avoid pitfalls in diagnosis. 

6. Surgical treatment is rarely indicated. 
It should not be advocated unless there are 
clear cut findings of increasing cardiac em- 
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barrassment not attributable to other con- 
ditions. 

J. George Teplick, M.D, E. H. Drake, M.D. 
6544 Ogontz Ave. Henry Ford Hospital 

Philadelphia, Pa. Detroit, Mich. 
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ADDENDUM 

Since tliis p.aper w.as completed two addition.al 
cases of funnel chest have come to our attention 
(Fig. 15 .nnd 16). One of these (Fig. 15) is es- 
pecially interesting since there was a left-sided 
therapeutic pneumothorax present with ap- 
proximately 40 per cent collapse of the left 
lung. Despite this fact, the heart showed the 
characteristic shift to the left. 
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THE TECHNIQUE OF THE ROENTGENOLOGIC DEM- 
ONSTRATION OF PULMONARY INFARCTS* 

Sy LAURENCE L. ROBBINS, M.D. 

BOSTON, MASSACHUSETTS 


/CONTRARY to the experience of some 
others elsewhere in this country, at the 
Massachusetts General Hospital pulmo- 
nary infarction has been one of the two 
most common postoperative complications. 
It is also one of the frequent medical prob- 
lems which the internist asks the roent- 
genologist to study. Since a pulmonary in- 
farct may be the first sign of impending 
massive fatal embolism, and since today 
certain preventive measures against fatal 
embolism are available,^-^ early recognition 
of infarcts becomes increasingly important. 
Valuable technical factors that have been 
evolved in recent years are of aid in the 


roentgenologic demonstration of a pulmo- 
nary infarct as it becomes apparent. These 
points merit emphasis since all roentgenolo- 
gists, those in private practice seeing ambu- 
latory patients as well as those in the 
hospital encountering ill, bedridden ones, 
will be called upon at some time to recog- 
nize and diagnose pulmonary infarction. 

Hampton and Castleman® have furnished 
excellent descriptions, both roentgenologic 
and pathologic, of pulmonary infarcts in 
their various stages. Inasmuch as the ap- 
pearances they depict are revolutionary 
when compared with former conceptions, 
the roentgen characteristics will be briefly 



Fig. I. R.S. (U-425299) Seventeen days after operation for a slipping patella, a nineteen year old girl de- 
veloped severe pain in the right lower chest and top of right shoulder. The pain was not associated with 
a chronic cough of long duration. The leg had been in a cast constantly from the time of operation. She was 
readmitted to the hospital twenty-four hours after the onset of the chest pain. Roentgen exanimation: The 
anteroposterior view did not demonstrate the lesion. In the lateral view, the shadow seen with the curved 
anterior margin lying in the posterior right costophrenic angle was thought to represent an infarct. 

Bilateral femoral vein ligation was done, and a large thrombus was removed from the right superficial 
and common femoral veins. Follow-up roentgenograms showed the characteristic appearance of healing 
infarct. 

• From the Department of Radiology, Massachusetts General Hospital, Boston, Massachusetts. 
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Fig. 2. J.F. (U-3S5476) A seven year old girl entered the hospital because of marked respiratory difficulty. 
There was a large fluctuant, reddish-blue swelling over the glabella with edema sufficiently marked to cause 
the eyelids to be closed. The abscess had developed gradually over a period of ten days. Rooilgg}! examina- 
tion: (A) Note pneumothorax on the left and a few mottled areas of increased density scattered through the 
right lung field. There is also a small amount of fluid in the right pleural cavity. (B) Roentgenogram taken 
ten days later shows a well defined abscess in the left lower lung field and two in the right lower lung field. 

Numerous blood cultures were positive for hemolytic Staphylococcus aureus. The abscesses healed 
rapidly, leaving minimal scars. 



reviewed. The size of an infarct may vary 
from a small, thin lesion lying against the 
pleura to a large lesion occupying the 
greater portion of a lobe (Fig. i). The shape 
of an infarct is dependent upon its location, 
but one characteristic is constant, — that is, 
an infarct is always peripheral, with its long 
dimension lying parallel to the pleura. As a 
rule its shadow has a curved proximal 
margin, the convexity being directed to- 
ward the pulmonary arterial source of the 
embolus. An infarct is at first indistinct and 
gradually it becomes more sharply circum- 
scribed. In a period of time varying from 
days to months, it assumes a linear shape, 
and finally it may disappear except for a 
very thin linear scar. 

Approximately 75 per cent of infarcts oc- 
cur in the lower portions of tlie lungs, but 
it must be remembered that tliey may be 
found also in the upper lobes. The presence 
of a shadow in an upper lobe showing the 


characteristics of an infarct should suggest 
this diagnosis. 

Septic infarcts usually appear as areas of 
increased density with indistinct margins 
which gradually become round and sharply 
defined, and many of them develop a cavity 
within the center due to bronchial drainage. 
This t}'pe of infarct is a common complica- 
tion of infections about the face and throat, 
of osteomyelitis, and of staphylococcal or 
streptococcal bacteriemia (Fig. 2). 

TECHNIQUE OF EX.AMIN.ATIOX 

If infarcts are to be suspected and dif- 
ferentiated from Other processes within the 
lung, certain technical procedures must be 
followed in the roentgenologic examina- 
tion. Unless the patient’s condition forbids, 
a chest examination should always include 
roentgenoscopy. The possibHit}- of diag- 
nosing an infarct is of course dependent on 
securing for study roentgenograms which 
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Fig. 3. J.G. (U-461433) Six days following a right lumbar sympathectomy for Buerger’s disease, a thirty-five 
year old man gradually developed pleuritic pain in the left anterior chest. There was tenderness in the left 
calf which extended into the left thigh. Roentgen examination: Note the area of density in the left lower 
lobe with slightly elevated left diaphragm. This was considered consistent with an infarct. The lesion 
gradually healed leaving a linear scar. 

Bilateral vein ligation was done, and histopathologic examination revealed a few inflammatory cells in 
the wall of the vessels. 


demonstrate it in at least two different pro- 
jections. During roentgenoscopy it becomes 
apparent which positions will best serve 
this purpose. In addition, roentgenoscopy 
reveals the dynamics of the chest, the posi- 
tion and motion of the diaphragm, and 
often diagnostic indications that may not 
be evident on the roentgenogram itself. 
The leaf of the diaphragm, for instance, 
which underlies an infarct in the inferior 
portion of a lower lobe, is usually elevated 
and splinted (Fig. 3). A small amount of 
fluid, often the first sign which requires a 
search for a small area of consolidation, 
may be detected more easily by roentgenos- 
copy than on the film proper. 

The so-called spot roentgenogram is 
taken during roentgenoscopy. This type of 
roentgenogram, which is better known in 
examination of the gastrointestinal tract, is 
equally valuable in examination of the 
chest for demonstration of an infarct or of 


any lesions in the bronchus or lung (Fig. 4). 
As in the gastrointestinal study, this type 
of film should be aimed at the lesion. A spot 
roentgenogram will often afford a better 
opportunity for study than will the routine 
large roentgenogram since positioning of 
some patients to secure the latter may be 
difficult. 

The roentgenoscopic examination, as a 
rule, is made at a high kilovoltage, approxi- 
mately 85 to 95 kv., with a low milliam- 
perage giving a low roentgen output. This 
protects the patient against overdosage 
while allowing penetration through the 
heart and giving better study of the dy- 
namics of the chest than at a lower voltage. 
The spot roentgenogram is taken at the 
same kilovoltage with very' short exposure, 
the timing usually being done with the foot 
rather than by means of a timer. 

The completion of the roentgenoscopic 
examination will leave the roentgenologist 


m 
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Fig. 4. I.L. (U-432527) .‘Approximately ten days after vaginal hysterectomy, a sixty-three year old woman 
complained of tenderness in both calves, and ran a slight fever. Several days later she experienced severe 
pain in the left lower chest. Roentgen examination: At this time, the left diaphragm was slightly elevated 
and showed some limitation in motion. Spot roentgenogmms {/£) taken at the time of the large roentgeno- 
gram better demonstrate the lesion hang just above the left diaphragm. ( 5 ) Spot roentgenogram taken 
several days later shows the linear shape of the infarct as it healed. 

Bilateral vein ligation was done, but no clots were found. 

with an understanding of the dynamics of grams have not been made, a lateral view, 
tile chest and knowledge of what roentgeno- or oblique view, is requisite (Fig. 5 and 6). 
grams are necessary to demonstrate the Occasionally a single roentgenogram or 
lesion. A posteroanterior roentgenogram is stereoscopic views will be sufficient to 
always necessarv, and if spot roentgeno- demonstrate an area of density but not the 
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Fig. 5. B.S. (11-262467) A twelve year old boy en- 
tered the hospital for removal of a cartilage from 
the knee. Several days after operation, he com- 
plained of pain in the right lower chest and at the 
same time developed a cough with elevation of 
temperature, pulse, and respiration. Roentgen ex- 
amination: {A) Portable roentgenogram. No defi- 
nite shadow suggestive of an infarct could be 
demonstrated. (B) Posteroanterior view taken in 
the Department of Radiology three days later does 
not demonstrate the lesion. 

configuration of an infarct. If the patient is 
too ill to permit roentgenoscopy, a less 
complete examin-ation must be made. This 
is often the case in hospital practice. A 
single anteroposterior and a lateral roent- 
genogram, the latter being taken with the 
patient’s affected side directed towards the 
film, must be made to suffice. It has been 
our good fortune to have at our disposal a 
ceiling floor mounted tube stand, beneath 
which it is possible to push a bed and ob- 
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tain films of- excellent quality at a 6 foot 
distance and^with a short exposure time. 
This has been of aid in obtaining more 
accurate diagnosis, and has practically 
eliminated portable films of the chest 
which are usually not diagnostic of the 
small infarct. The patient is subjected to 
no more manipulation than in examination 
with the portable apparatus and is kept 
in the department only as long as it re- 
quires to make two exposures. 

Bronchography and laminagraphy in 
our experience have not been of value in 
demonstrating pulmonary infarcts. Fur- 
thermore, in most instances the patient is 
too ill to stand the manipulation required 
for such unnecessary procedures. 

Certain technical factors have proved of 
sufficient value to warrant further descrip- 
tion. The conventional roentgenograms 
are all taken with a rotating anode tube 
which provides a small focal spot, with high 
milliamperage and short exposure time, 
thus giving excellent detail. The preserva- 
tion of the 6 foot distance has been of the 
greatest value in preventing distortion. A 
modification of Fuchs’ technique,^ evolved 
by Oliver E. Merrill, Physicist of the 
Department of Radiology at this hospitaF 
has been, in our opinion, an advance in 
pulmonar)'' roentgenolog)’'. Using the funda- 
mental ideas of Fuchs — a high or better 
stated optimum kilovoltage for the part, 
and variation of milliampere-seconds with 
the size of the patient — a roentgenogram of 
excellent and more uniform quality has 
been obtained. This improvement over 
previous roentgenograms is probably due 
to the fact that a much greater latitude is 
possible at a higher than at a lower kilo- 
voltage. Fuchs’ technique called for shorter 
distances than 72 inches, but Merrill’s 
modification makes the 72 inch distance 
possible, and as has been said, it is the 
maintenance of this distance which we 
believe is of the utmost importance in 
demonstrating pulmonary lesions accu- 
rately. Continued research has further 
improved the quality of the roentgeno- 
grams and the present factors used .are 
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Fig. 6 . (Same case as in Fig. 5 .) {A) Lateral view showing shadow in posterior portion of right costophrenic 
angle hidden behind the right diaphragm. (5) Enlargement of the same area to better demonstrate the 
shadow of increased density. Note that there is a small amount of fluid posteriorly in the pleural cavity and 
the posterior few centimeters of the right diaphragm are not visualized. 

Although it was believed that the roentgen appearance was consistent with an infarct, the age of the 
patient made conservative therapy seem advisable. Convalescence was uneventful. 


shown in Chart i.® 

Roentgenograms taken with this tech- 
nique have a somewhat steel-gray appear- 
ance and show less contrast than those 
taken with a lower kilo voltage. They are, 
however, undoubtedly of better diagnostic 
quality* and do not have to be retaken as 
often as formerly because of technical 
errors. 

DIFFERENTIAL DIAGNOSIS 

As in the diagnosis of any lesion, the 
differential possibilities must be studied 
and the clinical histor}" considered in 
making the final decision. Pulmonary in- 
farct, particularly in its healing stage, 
throws a linear shadow at times almost in- 
distinguishable from that of atelectasis. 
The work of Fleischner, Hampton and 
CastlemaiP has clarified to some extent the 
differential points in these two lesions. 
Linear areas of atelectasis, which are fre- 
quently multiple in tlie same chest, are of 


short duration and cast a shadow that may 
extend to the pleura on each side — it is a 
long shadow, which shows no peripheral 
nodularit}'. The shadow cast by a healing or 
healed infarct, on the other hand, also 
extends to the pleural surface but at that 
point a small nodule is visualized: this 
shadow disappears slowly, often being 
seen for some weeks. 

Occasionally a pulmonar}' infarct may 
reduce the size of a lobe. In such a case, the 

CHART I 


CHEST EXASnKATION 

300 ma. 72 in. distance 


Size 

Posteroanterior 

Oblique 

Lateral 

Chest 

cm. sec. 

cm. sec. 

cm. sec. 

Small 

Average 

Lai^c 

Huge 

19 1/60 
zo-^S 1/30 
26-29 I /20 
30- i/iS 

23 I /20 
24-30 1/15 

31-33 I /1 5 

26 1/15 
27-32 I/IO 

33- i/»o 

I 


68 kv. 

75 k''- 

80 kv. 
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differential diagnoses must include other 
conditions, such as primary carcinoma, that 
also cause diminution in size. It is rare for 
an infarct to produce segmental collapse. 

Bronchopneumonia or metastatic malig- 
nancy may be mistaken for infarction. In 
pneumonia, however, the shadow seldom 
becomes sharply circumscribed as in in- 
farction nor does it necessarily extend to a 
pleural surface. Although metastatic malig- 
nancy usually throws a rather sharply 
circumscribed shadow, its size does not 
decrease over a period of days but instead 
tends to increase slowly. 

Only the common and most confusing 
problems in differential diagnosis have 
been discussed, and the discussion has been 
of utmost brevity. The point it is desired to 
emphasize at this time is the importance of 
technical factors in demonstrating a pul- 
monar)^ infarct. 

SUMMARY 

The importance of early recognition by 
the roentgenologist of pulmonary infarc- 
tion has become increasingly evident as 
modern methods for preventing and com- 
batting its sequelae, fatal massive emboli, 
have been developed. The characteristic 
roentgenologic appearance (shape, size 
and location) of a pulmonary infarct from 
its initial to its healing phase has been 
reviewed- Certain confusing differential 
points have been described. 


Proper technique of the roentgen ex- 
amination is the important factor in the 
roentgenologist’s ability to demonstrate a 
pulmonary infarct. For a satisfactory 
study, the essential points are roentgenos- 
copy, spot roentgenograms, and roent- 
genograms taken in the posteroanterior 
and lateral projections. Diagnostic ac- 
curacy has been greatly improved by the 
use of the modified optimum kilovoltage 
technique. 

Massachusetts General Hospital 
Boston 5 4, Mass. 
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SIMULATED DEXTROCARDIA ASSOCIATED WITH 

BRONCHIECTASIS 

REPORT OF CASE 

By iMAjOR S. A. LEADER 

MEDICAL CORPS, ARMV OF THE UNITED STATES 


T^EXTROCARDIA secondary to fibro- 
sis and retraction of the right lung has 
been well known for many years especiallr 
in chronic fibroid tuberculosis, and also in 
association with bronchiectasis. Primary or 
congenital dextrocardia with transposition 
of the viscera accompanied by bronchiec- 
tasis, although quite rare, does occur, too, 
as recorded by Kerley^ who cites a number 
of such cases reported by Kartegener and 
mentions one of his own that came to 
autopsy. Furthermore, isolated congenital 
dextrocardia, without the characteristic 
electrocardiographic changes of the mirror 
image type of dextrocardia, lias been 
described by White- (among others). In 
view of these facts it is believed tlie follow- 
case presents features of sufficient interest 
to warrant- reporting. 

REPORT OF CASE 

A soldier, white, aged twenty-one, was ad- 
mitted to this Army General Hospital on October 
^944) complaining of shortness of breath on 
exertion, cough, morning expectoration up to 
one-half sputum cup daily, occasionally blood 
streaked, and pain in the right chest. 

He gave a history of “rheumatic fever and 
pericarditis” at the age of eight or ten, which 
confined him to bed for quite a number of 
weeks; a year later he developed whooping 
cough, followed by chronic cough and expec- 
toration ever since. In addition, about once a 
month during the winter, attacks of sore 
throat, cough, dyspnea and fever would de- 
velop. From the time of his “rheumatic fever,” 
his physical activities were somewhat restricted. 

In 1941, after a routine examination for 
employment, including a chest roentgenogram, 
he was told he had dextrocardia, but was ac- 
cepted. 

In December, 194a, and again in July, 1943) 
he was rejected by the Army because of dextro- 
cardia and pericarditis (patient’s statement). 
(Incidentally complete examinations, including 


electrocardiograms, were made at a civilian 
hospital after these rejections but no report of 
the findings was given him.) 

In September, 1943, after a paroxysm of 
coughing, hemoptysis of a cupful of dark red 
blood occurred. Nevertheless in November, 
^943) nfter a physical examination by an in- 
ternist, the patient persuaded the latter to give 
him a letter to the induction board recommend- 
ing acceptance. Following this he was re- 
examined by the Army, accepted, and on 
December i, 1943, inducted. 

Throughout his Army service dyspnea on 
exertion has been his chief difficulty. After two 
weeks’ basic training, he was hospitalized for 
observation because of dyspnea but was re- 
turned to duty in two weeks. In .■\prii, 1944, he 
again entered the hospital, this time for na.so- 
pharyngitis, the symptoms being much like his 
usual winter attacks. Later that same month 
he was treated for cellulitis and abscess in the 
left inguinal region following injury. 

Overseas the dyspnea became more marked, 
particularly in combat, when he was unable to 
run even in the face of enemy fire. Finally on 
October ii, 1944 (after the engagement at 
Brest) he was sent to an aid station and thence 
to various hospitals until he reached this 
hospital. At an evacuation hospital a roentgen 
report of October 12, 1944, stated in part 
“ — mediastinum and cardiac shadows shifted 
right, right heart border similar to that seen 
on left. This may be true dextrocardia or only 
apparent.” At a general hospital his chief 
complaints again were dyspnea and pain in the 
right chest as if something were squeezing him. 
His temperature was elevated to 102° F. for one 
day, then subsided. A roentgenogram of the 
chest was interpreted as showing an isolated 
dextrocardia, partly rotated probably congeni- 
tal; an electrocardiogram was normal. Patient 
was returned to the United Kingdom for further 
study and admitted to this hospital on October 

29 ) 1944 - ..... / ^ 

The essential physical findings were: ^ (i; 
moist medium rales over lower third of right 
lung, with fine rales at the left base; (2) heart 
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Fig. I. Roentgenogram showing dextroposition of 
heart; shift of mediastinum to right; S-shaped line 
at right base (displaced primary fissure); pleuro- 
pericardial adhesions on right. 

on right but greatest intensity of heart sounds 
in mid-sternal region with equal transmission 
to either side; (3) no murmurs or thrills were 
present; (4) cardiac reserve was good. Blood 
pressure iia/85; heart rate 82; (5) no cyanosis 
and no clubbing of fingers. 

laboratory Findings. Sputum — half cup of 
gray sputum daily with pneumococci pre- 
dominating on culture. Sputum did not form 
layers on standing and had no perceptible odor. 
In the examination of the blood, the Kahn 
reaction was negative; erythrocyte count and 
sedimentation rate normal; leukocyte count 
11,450 and 13,1 50 with a differential count of 53 
per cent polymorphonuclears, 43 per cent 
lymphocytes, 3 per cent eosinophiles and i per 
cent monocytes. Urinalysis was negative; 
electrocardiogram, negative (as on examination 
prior to admission). 

Roe) 7 tgen Findings. 

(1) Right-sided heart, mediastinum shifted 
to right, some narrowing of right hemithorax 
and slight elevation of right diaphragm. 

(2) Emphysema localized to lower half of 
right lung (middle lobe on lateral viev/). 


(3) Marked downward and backward dis- 
placement of right primary fissure, with some 
twisting — so that the fissure appears as 
S-shaped linear density extending from extreme 
tip of right cardiophrenic angle to lower right 
heart border, with convexity upward, medially 
and superiorly, and downward, laterally and 
inferiorly (Fig. i). 

(4) Curved bands of adhesions extending 
from medial third of right diaphragm to upper 
right heart border. 

(5) Barium-filled gastrointestinal tract nor- 
mal in position. 

(6) Bronchogram showing marked tubular 
bronchiectasis of right lower lobe affecting the 
posterior basal branches chiefly, with sac-like 
collections more laterally at the base. Marked 
retraction of the right lower lobe as shown by 
crowding of the bronchi; also slight bronchiec- 
tasis of right middle lobe (Fig. 3 and 4); saccular 
bronchiectasis of left lower lobe medially. 

(7) On roentgenoscopy slight rotation pro- 
duced almost normal cardiac configuration 
with aortic arch clearly seen on left, and left 
heart border demonstrated just to left of mid- 



Fig. 2. Dorsal and downward displacement; emphy- 
sema of right middle lobe. 
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Fig. 3 and 4. Marked bronchiectasis and retraction of right lobe; slight bronchiectasis of right middle lobe. 


line. This was confirmed by a roentgenogram 
made with the same degree of rotation (Fig. 5). 

DISCUSSION 

These roentgen studies demonstrate 
clearly tliat neither situs inversus nor 
transposition of the cardiac chambers is 
present. Not so readily disposed of is the 
possibility of an isolated congenital dextro- 
cardia, suggested by a previous examiner. 
At this point a brief consideration of the 
various types of congenital dextrocardia is 
in order. Two types of the “isolated” form 
are known; the first without and the second 
with transposition of tlie chambers. In die 
other group, transposition of die chambers 
occurs widi complete or pardal situs in- 
versus. (Thus “mirror image” or dextro- 
cardia with transposed chambers may occur 
with or without transposition of the 
viscera.) The first form of isolated dextro- 
cardia consists of a right-sided heart, 
slighdy rotated, with the left chambers to 
the left and anterior, and the right cham- 
bers to the right and posterior; and the 
apex is made up of the right ventricle, or 
the right side of the common ventricle.^ 



Fig. 5. True relation of cardiac chambers, without 
transposition demonstrated by slight rotation of 
patient (pleuropericardial adhesions seen more 
clearly). 
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White further states that in this type 
almost invariably some serious associated 
congenital anomaly, like a single ventricle, 
is present. The second or mirror image 
type of isolated dextrocardia is also said 
not to occur without other more important 
congenital cardiovascular defects. White 
and Kerley both refer to the work of 
Roesler in 1930 in this connection. Kerley 
mentions two such cases of his own, with 
transposition of the chambers but not of 
the aorta — one of these was found at 
autopsy to have gross defects of the inter- 
ventricular and interauricular septum. 
These had been suspected clinically but 
were not revealed by roentgen examina- 
tion. I have also seen a case of isolated 
“mirror image” dextrocardia in a colored 
woman (a WAC applicant) with other 
congenital anomalies (such as ten ribs, and 
absence of vagina). No other cardiac ab- 
normality was demonstrated and the elec- 
trocardiogram was normal. 

No statistics on the incidence of electro- 
cardiographic findings in the various con- 
genital dextrocardias just mentioned ap- 
pear in the references available to me at 
this time. It has been established that the 
pathognomonic pattern — an inversion of 
all the complexes in Lead i, with Lead 2 
resembling the customary Lead 3, and 
Lead 4 like the usual Lead 2 — is found in 
“mirror image” dextrocardia accompanied 
by complete situs inversus. Ashman and 
Hulk state that similar patterns occur in 
“mirror image” dextrocardia with situs 
inversus, but because of the usual associa- 
tion with other cardiac anomalies the pic- 
ture is often bizarre. In the group of isolated 
dextrocardias without transposition of the 
chambers (classified as one of the main 
groups by White) it seems evident that any 
electrocardiographic changes would depend 
on the associated cardiac abnormalities 
present. 

The present case obviously resembles the 
first type of isolated dextrocardia, namely 
without transposition of the chambers. 
However, it is believed that the rotation 
and dextroposition of the heart are sec- 


ondary to the marked retraction of the 
right lower lobe, shifting of the mediasti- 
num and pleuropericardial adhesions. Fur- 
ther support of this contention is the 
absence of any other cardiac abnormality. 
On similar grounds the S-shaped line at the 
right base is interpreted as a displaced and 
distorted primary fissure, not ordinarily 
seen on the posteroanterior view. On the 
other hand, it may be maintained that this 
S-shaped line represents the displaced 
fissure of an inferior retrocardiac accessory 
lobe — ^which may be the site of an atelectatic 
bronchiectasis as demonstrated by Kerley; 
Kerley cites similar observations by others 
including Richards. In the present in- 
stance, the history and roentgen findings 
render the explanation of a displaced pri- 
mary fissure more likely. 

Another point deserving mention is the 
presence of a marked localized emphysema 
which has been emphasized by Twining’^ 
as an indication of atelectatic bronchiectasis 
of the lower lobe. The bronchiectasis of the 
right lower lobe revealed in this case ap- 
pears to conform to this type of bronchi- 
ectasis as described by Twining. It is 
interesting to note, however, that in spite 
of the advanced changes, this is a relatively 
dr)”^ case of bronchiectasis with very little 
expectoration and the condition could well 
be simulated by congenital bronchiectasis 
(which is also dry) with mediastinal shift. 

In conclusion, the sequence of events 
appears to have been pulmonary infection 
in childhood, followed by bronchiectasis; 
retraction of right lower lobe, emphysema 
of the right middle lobe and pleuroperi- 
cardial adhesions combined to produce 
dextrocardia with some cardiac rotation. 
Twining states that probably the majority 
of atelectatic bronchiectasis in a lower lobe 
are of the acquired type and the sequence is 
collapse, infection, bronchiectasis — not 
bronchiectasis followed by collapse. In this 
case unfortunately the early history is in- 
definite and no roentgenograms are avail- 
able to demonstrate collapse of the right 
lower lobe which may have been present at 
the onset. 
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SUMMARY 

(1) A case of apparent dextrocardia is 
demonstrated to be secondary to atelectatic 
bronchiectasis and retraction of the right 
lower lobe with additional factors of 
emphysema of the right middle lobe and 
pleuropericardial adhesions contributing to 
rotation. 

(2) Other conditions to be considered in 
the differential diagnosis are discussed 
briefly, namely: 

(a) Primary dextrocardia with trans- 
position of the Yiscera associated with 
bronchiectasis. 

(b) Isolated congenital dextrocardia 
(with bronchiectasis). 

(c) Congenital bronchiectasis with me- 
diastinal displacement. 
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(d) Bronchiectasis of a retrocardiac in- 
ferior accessory lobe. 

3917 Lexington St., 

Chicago 24, 111. 
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A CASE OF DIVERTICULOSIS OF THE VERMIFORM 
APPENDIX ROENTGENOGRAPHICALLY 
DEMONSTRATED 

By LIEUTENANT COLONEL JOHN H. GILMORE and MAJOR THOMAS K. MAHAN 

MEDICAL CORPS, ARMY. OF THE UKITED STATES 


D IVERTICULOSIS of the appendix is 
occasionally seen by the pathologist. 
However, the diagnosis is rarely made pre- 
opera tively. We wish to report the follow- 
ing case in which diverticula were visualized 
in the appendix during a gastrointestinal 
examination and later confirmed at surgery. 

CASE REPORT 

This soldier, white, aged twenty-five, was 
admitted to the hospital complaining of right 
lower quadrant abdominal pain, localized at 
McBurney’s point. The patient stated that for 
the past two years he had had frequent similar 
attacks of pain in the right lower quadrant. 
The attacks lasted for one or two weeks, fol- 
lowed by remissions of about two months. The 
pain was rather severe and well localized. 
Partial relief was obtained by flexing the thigh 
on the abdomen. He had been hospitalized 
once previously for the same complaint but was 
discharged without surgery. The present attack 
of pain began about four days previous to 
admission and became progressively worse. 
There was no history of constipation, diarrhea, 
nausea, or vomiting. The review of systems was, 
otherwise, essentially negative. The family 
history was irrelevant. Previous history was 
likewise irrelevant. 

Upon admission, the abdomen was soft and 
fiat. There was tenderness in the region of the 
cecum, extending upward along the usual 
course of the ascending colon. The tenderness 
was more marked over McBurney’s point. 
Rectal examination with bimanual palpation 
revealed a small very tender mass in the cecal 
region. Admission blood count revealed: eryth- 
rocytes, 4,450,000; leukocytes, 8,100; hemo- 
globin, 90 per cent, with neutrophiles 76 per 
cent, lymphocytes ao per cent, monocytes 4 per 
cent. A routine urinalysis was essentially nega- 
tive. The blood Kahn reaction was negative. 

Roentgen studies of the colon were made by 
means of a barium enema and a twenty-four 
hour roentgenogram after ingestion of contrast 


medium. The colon filled readily on the retro- 
grade study, without evidence of gross de- 
formity or delay. There appeared to be slight 
irritability of the ascending colon. A small 
rounded projection defect extended from the 
appendix near the junction of the mid and distal 
thirds. This was considered to be a small 
diverticulum. Another, more questionable, 
diverticulum was visualized in the same region. 

Examination of this patient’s colon twenty- 
four hours after ingestion of an opaque meal 
showed a very small amount of barium in the 
appendix, insufficient for complete visualiza- 
tion. However, there was definite subjective 
tenderness, localized medial to the cecum in a 
position which was occupied by the appendix 
when filled. The appendix extended from the 
cecal tip obliquely upward, the same position 
shown on examination three months previously. 
The cecum was not freely movable, and, inas- 
much as the appendiceal position was somewhat 
unusual and, apparently, had been maintained 
over a period of months, it was assumed that 
the appendix was fixed in the position described 
and that the subjective tenderness was at- 
tributable to some type of pericecal or peri- 
appendiceal pathologic change. 

On the basis of the clinical findings, supported 
by the roentgenological findings, appendectomy 
was performed on May 3, 1945. The cecum was 
found to be fixed. The appendix was retrocecal, 
retroserosal and fixed. The serosal veil of the 
cecum was dissected from the appendix and the 
appendix carefully removed. 

The pathologic examination of the appendix 
was reported by the pathologist, as follows: 

Gross: The specimen is a curved appendix 
with a total length of 8 cm. and an average 
diameter of 0.6 cm. The serosal surface appears 
slightly congested, but is smooth and glistening. 
Along the medial concave border, where a small 
amount of meso-appendix is included, the wall 
shows three distinct nodular bulgings, of 
roughly hemispherical shape, but attached to 
the appendix along a broad base 6 to 8 mm. 
across. 
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Diverticulosis of the Vermiform Appendix 


“Incision is made through the bulgings. The 
two distal swellings are similar. They disclose a 
definite lumen filled with soft brown fecal 
materiaij and continuous with the main lumen 
of the appendix, which is also so filled. The wall 
is markedly thinner around these diverticula 
than in the main portion of the appendix, and 
the muscularis can be seen fading oft* to nothing. 
The most proximal swelling, on incision, shows 
no communication with the central lumen. At 
this level, the lumen is only a narrow slit in the 


short distance. In the diverticulum proper, a 
band of muscle fibers is present immediately 
beneath the mucosa, forming a distinct nius- 
cularis mucosae continuous with the muscularis 
mucosae of the appendix proper, but much 
more prominent. External to this, there is a 
thin layer of fibrous and adipose tissue, con- 
taining numerous lymphocytes. It is probable 
that a few delicate muscle fibers persist within 
this fibrous investment. 

“Diagnosis: Diverticula of appendix, with 



Fig. I. The terminal ileum, cecum with attached appendix and ascending colon are shown as visualized on 
the post-evacuation roentgenograms, made at time of colon examination by barium enema. Two small 
diverticula may be seen projecting from the medial aspect of the appendix as designated in diagram. 


main appendix, while the diverticulum is filled 
with soft brown fecal material. The wall of the 
diverticulum is considerably thicker than in the 
other distal examples. 

“Microscopic: Sections through the appendix 
and diverticula show a dumb-bell shaped lumen 
filled with fecal material. Leukocytes are not 
present. The mucosa is everywhere intact but 
relatively narrow. In the main part of the 
appendix there is a moderate amount of 
lymphoid tissue in the submucosa. The muscu- 
laris, of average width, has a horse-shoe shape. 
At the beginning of the diverticulum, the 
muscle fibers spread out thinly and extend 
downward around the diverticulum for a very 


very slight chronic inflammatory reaction.” 

The patient made an uneventful recovery 
and was discharged to duty on May 21, 1945- 

Follow-up examination, July ai, 1945, was 
made. The patient volunteered the information 
that he felt fine and had had no more abdominal 
complaints since he was discharged from the 
hospital. He further stated that, prior to his 
surgery, any walking induced an attack similar 
to those described in the admission history, but 
now he can walk long distances without 
abdominal discomfort. 

DISCUSSION 

The incidence of diverticula of die ap- 
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Fig. a. Surgical specimen — appendix. Three diver- 
ticula are shown projecting into the meso- 
appendix. 

pendix has been variously estimated at less 
than 0.5 per cent, to as high as 5 in 264 
appendices (1.89 per cent) reported by 
Stoutd In this hospital, the pathologist 
found 4 in 1,8 50 appendices (0.22 per cent). 

The demonstration, preoperatively, by 
means of roentgen examination, is ap- 
parently much more rare than the above 
statistics indicate. Feldman^ states that he 
did not demonstrate any in 20,000 gastro- 
intestinal examinations. He quotes Spriggs 
and Marxner as having demonstrated ap- 
pendiceal diverticula in 6 cases and Ed- 
wards, in 2 cases. Kadrnka and Sarasin^ 
reported a roentgen study of 2 cases in 
which diverticula were found incidentally. 
In neither case were there symptoms refer- 
able to the right lower quadrant. We have 
found I case in a series of 3,932 gastro- 
intestinal examinations. 

Pathologically, all diverticula of the ap- 
pendix are considered to be of the “ac- 
quired" Wpe, there being two groups: (i) 


Thomas K. Mahan 

those that occur through defects for the 
passing of the vessels supplying the sub- 
mucosa and mucosa in the muscular coats, 
and (2) those which occur through defects 
in the muscularis due to acute inflamma- 
tory processes.^ It is not our purpose to 
discuss the pathological morphology, ex- 



Fio. 3, True cross section of appendix on plane 
through middle diverticulum. Appendiceal lumen 
above; meso-appendix below, 

cept to point out that our case, apparently, 
belongs in group (i), since evidence of 
chronic inflammator>^ change in the ap- 
pendix was minimal. 

The authors are indebted to Dr, Lester S. King, 
now pathologist at Illinois Masonic Hospital, Chi- 
cago, Illinois, for the pathologic material used in this 
case report. 

720 North Michigan Ave. 

Chicago 1 1, Illinois 
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A CYLINDRICAL RADIUM APPLICATOR FOR THE 
TREATMENT OF SURFACE VAGINAL LESIONS* 

By ELIZABETH F. FOCHT, B.A., L. D. MARINELLI, M.A., and GRAY H. TWOMBLY, M.D. 

Memorial Hospital 

NEW YORK, NEW YORK 


' I ''HE design of a radium applicator in- 
J' tended for vaginal neoplasms, like 
most radiotherapeutic instruments, should 
meet the following requirements: 

(a) accurate placement and immobiliza- 
tion of the radiating sources. 

(b) uniformity of dosage over the lesions. 

(c) adaptability to varying size, extent 
and location of lesions in organs of 
different anatomical dimensions. 

(d) adequate protection of healthy tis- 
sue. 

(e) minimum exposure to the persons 
involved in its preparation and use. 

These desiderata, except (c) and (e) can be 
satisfied by suitable moulages in which 
radium tubes are inserted to fit the in- 
di^^dual patient.^ 

The applicator herein proposed, while not 
ideal, meets all conditions to a large degree. 
It must be regarded, however, as a versatile 
one only in the treatment of superficial 
lesions limited to the lower three-quarters 
of the vagina. It consists essentially of two 
parts, a transparent sheath and a lead core, 
both illustrated in Figure i, and shown in 
cross section in Figure 2. 

The sheath consists of a Incite cylindrical 
tube closed at one end. On its external sur- 
face tliere is permanently scratched a cross- 
sectional pattern consisting of labelled 
straight lines parallel to the axis of the shell 
and of numbered circles perpendicular to 
them. 

The core consists of a lead cylinder on 
tlie surface of which a suitable number of 
longitudinal slots have been milled to ac- 
commodate tire radium. It is provided with 
a handle and witli a thin transparent cover 
of plastic permanently attached to it, as 
shown in Figure i. This complete core 
slides into the outer case through a pin-and- 

* Read at the Twenty-eighth .-rnnual Meeting, .American Radii 


slot arrangement. The core envelope is 
marked similarly to the outer slieath and 
both sets of markings coincide when the 
core is fully inserted. It is well to mention 
here that the straight lines are parallel to 
the axis of the radium tubes and that the 
circular scratches are spaced at intervals 
equal to the length of the radium tubes. 

Tlie procedure for determining die por- 
tion and the area of the applicator to be 



Fig. I. Transparent sheath and cylindrical lead core 
shown filled with radium tubes. 


filled is as follows. The outer sheath is 
properly placed in the vagina and, witii the 
aid of a headlight and a laryngeal mirror, 
the contour of the lesion is inspected 
through the wall of the plastic tube (Fig. 
3). The area covered by the tumor is de- 
termined by noting its relationship to the 
longitudinal and circular marks on the 
plastic sheath. Since the radium tubes will 
lie under the longitudinal lines betAveen the 
circular ones, care is taken to note what 
lines will extend to or slighdy beyond die 
edges of the cancer. The inner core is then 
filled by the technician as directed by the 

n Society, San Francisco, Calif., June cS-cg, 1946. 
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Fig. 1. Cross-section drawing. L-<).o cm., ^'1=0.3 cm., <5^2=0.35 cm. Large applicator; 8 longitudinal slots, 
Z)=3.o cm. Medium applicator: 6 longitudinal slots, Z) = 2.5 cm. 


examiner. The tubes are positioned with the 
use of dummies in the unoccupied spaces in 
the core. Since they are discernible from 
the outside, their position is checked 
visually by inserting the core into the 
sheath before deliven’^ to the therapist. 



Fig. 3. Cross section of the female pelvis with the 
outer sheath of the applicator in jxisition, showing 
how the tumor IS vi.sualized with a laryngeal mirror 
through the transp-arent Incite wall. 


When treatment is given, the outer shell 
alone is first carefully fitted in the vagina, 
as was done when determining the area 
covered by the tumor. The position is 
checked again with the headlight and the 
mirror. The shell is then immobilized by 
means of a split collar provided with slotted 
flanges which can be secured with a T belt. 
When this operation is completed, the 
loaded core can be placed in it (Fig. 4) with 



Fig. 4. Core loaded with radium tubes being inserted 
into the vaginal sheath. 
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complete assurance as to the accuracy and 
permanence of position of the radium and 
with a min.mum of exposure to the 
therapist. 

Three sizes of the applicator have been 
made and the dimensions of the two larger 
ones are indicated in the legend of Figure 2. 
The large one, 3 cm. in diameter, accom- 
modates eight slots, and the medium one, 
2.5 cm. in diameter, six slots of radium 
tubes. A smaller type, not shown, is 2 cm. 
in outer diameter and accommodates three 
slots in a semicircle; it has been used only 
in cases of ver}- extensive stenosis. No other 
sizes have been required by our Gynecologi- 
cal Ser\dce. 

It can be readily appreciated that the 
arrangement of parallel tubes on a cylindri- 
cal surface can lend itself to innumerable 
sizes and locations of lesions. Dosage calcu- 
lations, however, cannot be easily adapted 
from published data on account of the pres- 
ence of the lead core and of the impossibil- 
ity of placing tubes at right angles to each 
other. 

The relationship beUveen exposure (mg- 
hr.) and dosage in space (r) was determined 
experimentally for a single tube by means 
of roentgenographic films and a bakelite 
phantom. The latter, shown in Figure 5, 
consisted of concentric tubes of bakelite 
spaced to accommodate the fihns and to 
average unit density over the whole mass. 
The entire applicator was placed in the 
center, the first film immediately on its 
surface, the others at proper distances up 
to 3 cm. beyond. The usual precautions 
necessary for this t^-pe of work, namely 
simultaneous processing of all films and 
calibration under standard conditions, were 
observed. Thus roentgens were computed 
on the basis of 8.4 r per mg-hr. at i cm. from 
a point source filtered by 0.5 mm. of plati- 
num. Control standardization of film (den- 
sity vs. roentgens) was carried out with a 
radium standard at 7 cm. from the film, tlie 
latter covered by f inch bakelite on botli 
sides. Densities were measured with a 
Marshall transmission densitometer. Ex- 
posure times in the phantom w^ere adjusted 


to yield readings on the most convenient 
portion of the I-D curve of the film. 

Once the spatial distribution from a tube 
'vas satisfactorily determined and found 
essentially independent of the position of 
the radium source in the slot, the study was 
extended to several combinations of tubes 
by mapping the surface of the sheath rolled 



Fig. 5. Bakelite phantom used to determine distri- 
bution of radiation by use of films. 

out on a plane. Under tliis condition the 
lettered slots and numbered rings of the 
sheatli will be represented by intersecting 
lines. The exq^erimen tally determined dose 
from one tube to a given position can then 
be read at these intersections and added to 
the doses from other tubes situated else- 
where. This calculation was carried out at 
the surface of the applicator and 0.5 cm. 
beyond. 

To cover the field systematically, the 
calculations were first made for an area one 
tube long and two slots wide; then for the 
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Table I 


MEDIUM APPLICATOR 


A 

CM"- 

S 

D 

A 

CM2 

S 

D 

A 

CM2 

S 

D 

I 

0-5 

SO 

165 

II 

’•5 

8 

240 

I:I 

2.5 

105 

300 

I 

I 

1 .0 

85 

240 

II 

II 

2.0 

130 

330 

I;I 

I:I 

4.0 

165 

410 

I 




II 




I:I 




I 

1-5 

120 

300 

; ; 

4.0 

175 

430 

; *. ", 

8.0 

220 

CO 

I 




II 




1:1 




I 




ll 




111 




I 

2.5 

’55 

370 

II 

5-5 

215 

480 

1:1 

11.5 

245 

590 

I 




II 




1:1 




I 




II 




111 




I 




II 




111 




I 




II 




1:1 




I 

4.0 

1 90 

425 

ll 

7-5 

265 

570 

1:1 

16.0 

33 S 

725 

I 




II 




I:I 




I 




II 




III 





A 

CM 2 

S 

D 


CM 2 

S 

D 

WBM 


S 

D 

IIII 

4.0 

120 

327 

mil 

5-5 

’45 

375 

mm 

7-5 

’55 

395 

I::I 

I:.T 

6.0 

190 

460 i 

mil 
: mil 

7-5 

200 

1 

i 

470 

mm 

mm 

”.5 

265 

520 

IIII 

I;:I 

tttt 

11.5 

255 

550 

mil 

I:::I 

15.0 

295 

516 1 

mm 

23.0 

3’5 

665 


mill 


nil 

J..J 17-0 310 685 

nil 


mil 

I:;:I 

J:::I 36o 750 

mil 


mm 

34-0 375 790 

miii 


im 

I::I 23.0 380 770 

I::I 

IIII 


mil 

I:::I 

31.0 430 825 

I:::I 

mil 


mm 

mm 45.0 425 890 

iiiiii 


A: Arrangement of tubes in rows and columns 
CM-: Surface area. 

S: -Mtlltgram-hours per l,coc) r at .surface. 

D: Mii!igr.am-hour.s per i,oco r at 0.5 cm. dcptii. 


same heiglit tliree slots wide, etc., until a 
ring one tube high v/as completed: the 
calculations were then repeated for an area 
two tuiies in length and two slots in width, 
and so on until a length of five tubes or 7.5 
cm. was filled. 


At the beginning, for practical reasons, it 
was decided to use in these applicators 
tubes of strengths in the ratio of 2:1 (in our 
case 50 and 25 or 25 and 12,5 mg.) and by a 
cut-and-try method the most satisfactory 
arrangement of tubes for the uniform dos- 
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Table II 


LARGE APPLICATOR 


A CM= S D 

A CM- S D 


A CM- S D 

A CM- S D 

I 0.5 85 210 

II 1.5 120 270 

I.T 2.J 160 330 

J::I 3.3 193 400 

I 

;:.T 3.0230 473 

I 

n 

I:I 

I;.T 

I 

::.T 

I I .0 145 280 

II 3-0 195 350 

I;I 6.0 250 435 

I::I 9.0 300 310 

I 

.•;.T 11.0340 590 

I 

II 

I 

I 

I::I 

I 

:.T 

I 1.5 190 35^ 

:: 5.0 265 475 


: 9.0310 325 

:::: 14.0 383 630 

; 

::: 18.0 420 713 

I 

II 

' 

I 

I::I 

I 

::I 

I 

II 

I 

I 

IIII 

mil 

I 

■ • 

: 

; 

I::I 

I 

::I 

I 2.5 235 445 

:: 6.0 320 590 


; 13.0 400 650 

I::I 19.0 463 780 

I 

::I 24.0 333 890 

I 


I 

I 

IIII 

mil 

I 

II 

III 

IIII 

mil 

I 

II 

I;I 

I;:I 

I 

::I 

I 4.0 280 520 

II 8.0 360 63s 

I:I 18.0 460 755 

I::I 23.0 360 900 

I 

; :I 33 .0 623 1010 

I 

II 

I:I 

I::I 

I 

;:I 

I 

II 

III 

IIII 

mil 


■ 

1 

A CM 

I::;;I 6.5 233 323 

I:I:I:I 7.5 

I::::I 

I;I:I;I 

I::::I 14. 0 380 660 

I:I:I:I 16.0 

mm 

iiiim 

I::::I 23.0 490 805 

T.;;:;l 27.0 

mm 

mini 

II::II 

iiiim 

I:;::I 

I:::::l 

I;;:.T 30.0 603 jooo 

l::::;l 36.0 

Ilf.II 

IIIIIII 

mm 

iiiim 

I:;:;I 

I:;:::I 

I:;::I 40.0 710 1130 

48.0 


I:::;:I 

iimi 

imm 


A: Arrangement of tubes in rows and columns. 

CM’: Surface area. 

S: Milligram-hours per 1,000 r at surface. 

T): Milligram-hours per 1,000 r at 0.5 cm. depth. 

age distribution over a given area was de- 
vised. 

The final results are shown in Table i for 
the medium applicator and in Table ii for 
the large one. In the column marked A 


s 

D 

A 

CM= s 

D 

275 

340 

mmii 

immi 

10. 0 290 

575 

390 

680 

immi 

imim 

20.0 400 

695 

525 

890 

1 iimiii 

mmii 

36.0 560 

910 

390 

1030 

mum 

iimm 

48.0 663 

IIIO 

770 

1230 

mmii 

63.0 800 

1335 


the full lines and the dotted lines represent 
tubes of double and single strength respec- 
tivelp. The column marked gives the 
size of the lesion conveniently covered by 
this radium configuration. 
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In the next columns the exposures in 
milligram-hours are given for a dose of 
1,000 r at the skin surface and at 0.5 cm. 
depth respectively.’^ Both dosages are uni- 
form, in most arrangements, to within 
+ 5 per cent throughout the area limited by 
the mid-points of the corner tubes, and to 
within 10 per cent in the rest. In practice, 
after the tumor outline has been de- 
termined, the radium is placed to cover the 



Fig. 6 . Curves giving exposure in milligram-hours to 
produce a dose of 1,000 r at the surface of areas 
indicated. 


nearest rectangle which will extend just 
beyond the boundaries of the tumor. If the 
lesion extends beyond the borders of a 
rectangle but not throughout the length of 
one side, one or more tubes should be used 
to cover it. In this case, as well as in the 
one of very irregularly shaped lesions, a 
fairly uniform treatment can be given bv 

' The reader i*; reminded limt the do5e is expressed in roent- 
eens and that the exposure is expressed in miliigram-hours. The 
d'«c depends not only on the exposure but also on the geometrical 
configuration and on the filtration. Therefore the relationship 
bettecen them must, in general, be established in each instance. 


measuring the area encompassed by the 
tubes and by determining the exposure (in 
mg-hr.) necessary to deliver a given dose in 
roentgens with the aid of the curves shown 
in Figure 6. Thus, if a lesion 35 cm,^ is to be 
given 5,000 roentgens with the medium ap- 
plicator, the appropriate curve of Figure 6 
shows that an exposure of 400 mg-hr. cor- 
responds to a dose of 1,000 r. Hence a dose of 
5,000 r will be obtained with an exposure of 

5000 , T- 1 

Xaoo — 2,000 mg-hr. Figure 6 has been 

1000 

drawn on the basis of the rectangular ar- 
rangements shown in the tables. Its validity 
for irregularly shaped lesions is approximate 
and requires placement of stronger sources 
on the periphery and weaker sources in the 
interior. 

To date there are 30 patients whose sub- 
sequent records are available to assess the 
early results obtained with this applicator. 
The most numerous group and the one in 
which the most satisfactory results have 
been obtained are 1 1 cases of primary carci- 
noma of the vagina. Of these, 9 are alive 
and 2 are dead. Of the ii cases, 7 showed 
prompt regression of the local lesion with no 
evidence of recurrence to date. In 2 of these 
7 distant metastases in nodes appeared 
subsequently. In general, the failure to con- 
trol the primary’’ tumor in 4 cases seemed to 
be due to the wide extent of the lesion at the 
time of treatment. 

Ten cases of advanced carcinoma of the 
cervix with extension down the wall of the 
vagina have been treated by the applicator. 
Of these, 9 are dead and i has been treated 
within the last six months and the outcome 
remains in doubt. In 3 cases the vaginal 
cancer regressed completely after the 
treatment. In other cases the result of the 
treatment was hard to evaluate since the 
patients rapidly deteriorated from exten- 
sion of their primary tumor into the para- 
metria or from other complications of ad- 
vanced cancer of the cervix. Little informa- 
tion can be obtained from this group since 
the prognosis in such cases is almost always 
ver)^ poor. At least the applicator adds one 
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more logical metliod of treatment of vaginal 
extensions in tliis type of advanced cancer. 

The remaining 9 cases consist of 4 who 
had vaginal metastases from cancer of the 
corpus, in ‘i of which the local lesions were 
controlled, 2 cases of cancer of the urethra, 
I of which has been cured to date, and a 
case each of endometrial sarcoma meta- 
static to the anterior vaginal wall, carcinoma 
of the rectum metastatic to the vagina, 
and Hodgkin’s disease involving the an- 
terior vaginal wall and urethra. All 3 of the 
latter cases are still alive; the ultimate re- 
sult of the vaginal treatment remains still 
in doubt. 

For the therapist who desires to avail 
himself of our experience in using this form 
of radium applicator, a word should be 
added as to the dosage used. This has 
ranged from 3,200 r to 11,300 r on the sur- 
face with a single application. The tendency 
of late has been to give repeated doses a 
week or two weeks apart, the largest dose 
being 5,000 r on each of two occasions to a 
lesion 25 cm.- in area. 

So far only 2 instances of radium necrosis 
have followed the use of the present ap- 
plicator. The first resulted in a rectovaginal 
fistula in a patient who received 4,000 r on 
each of two occasions over a lesion 24 cm.-. 
She has remained free of evidence of per- 
sistent cancer since then. The second was an 
area of superficial necrosis in the anterior 
vaginal fornix in the patient with Hodg- 
kin’s disease and is probably attributable to 
the fact that she received simultaneous 
roentgen therapy since the dose with the 
applicator was onh- 3,600 r to a 5 cm.- area 
on the surface of the vagina. 

In treating primary cancer of the vagina, 
doses have varied from 3,500 r to 11,300 r 
on the surface and from 1,600 r to 5,000 r at 
a depth of 0.5 cm. Four cases were treated 
with two applications of 3,800 r, 4,000 r, 
4,200 r, and 5,000 r each. The average 
single dose was 4,800 r on the surface, the 
dose of 11,300 r being excluded from the 
computation. In the latter case the tumor 
was not controlled and the patient died 
eight months later. In this small series no 


correlation can be made between size of 
dose and cure of disease. The size of the 
timior, instead, seems to be the main factor 
since tumors of 10 cm.- or under seem to 
have been controlled with one exception, 
whereas those of larger size have con- 
tinued to grow. 

In cancer of the cervix with vaginal 
metastases, surface doses of 3,200 to 1 1,000 
r have been given, the average being 
5,700 r. The dose at 0.5 cm. depth averaged 
3,100 r. 

In the remaining patients, surface doses 
of 3,600 to S,6oo r were given. The 8,600 r 
was delivered to an anterior vaginal wall 
metastasis from a primary carcinoma of the 
corpus a few square centimeters in area. 
In this case the reaction was sharp but has 
healed without necrosis and the tumor 
metastases seems to have regressed com- 
pletely. 

Our experience is too limited to draw 
conclusions as to any relationship between 
dose and effect on various types of tumors. 
All that can be said is tliat surface doses up 
to 8,000 or 9,000 r, or possibly higher, in 
small lesions seem to be tolerated without 
producing permanent radiation necrosis. 

SUMMARY 

An applicator has been designed with the 
purpose of treating nearly all sizes and 
shapes of superficial vaginal lesions, and 
of providing adequate protection for the 
rest of the vagina. 

A cylindrical sheath of clear Incite is 
first placed in the vagina and the oudine of 
the area to be treated is determined by 
looking at it through tlie wall of tlie sheath 
with a laryngeal mirror. A lead core con- 
taining slots along the length of its surface 
is filled with radium tubes to cover this 
area. In actual treatment, the Incite sheath 
is accurately reinserted with the help of the 
head light and mirror and properly secured. 
The loaded lead core is then locked in place. 

Tables have been constructed to show the 
practical arrangement of tubes necessary 
for uniform irradiation of rectangular le- 
sions and the relationship between milli- 
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gram-hour exposure and tissue roentgens 
both at the surface of, and at 5 mm. depth 
from the vaginal wall. 

Thirty cases have been treated. These 
include eleven primary carcinomas of the 
vagina, ten cancers of the cervix with vagi- 
nal extension, four carcinomas of the corpus 
with vaginal metastases, two carcinomas of 
the urethra, a case of Hodgkin’s disease of 
the urethra, an endometrial sarcoma meta- 
static to the vagina, and a carcinoma of the 
rectum with a vaginal metastasis. 

Primary carcinoma of the vagina re- 
sponded well, seven of the eleven cases 
showing complete regression of the primary 
tumor. Cancer of the corpus uteri with 
vaginal metastases also are suitable for 


treatment. Cancers of the cervix with 
vaginal extension have not responded very 
favorably, probably because of the extent 
of the cancer in areas other than the 
vagina. 

Surface doses used have varied from 
3,200 to 11,300 roentgens at the surface of 
the vagina. Doses of 8,000 to 9,000 r in 
small lesions seem to be tolerated without 
permanent radiation necrosis. 

Memorial Hospital 
New York ai, N. Y. 
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IONIZATION MEASUREMENTS WITH BONE 
CHAMBERS AND THEIR APPLICATION 
TO RADIATION THERAPY* 

By K. \Y. STENSTROM, Ph.D., mid JAMES F. MARMN, M.S. 

University of Minnesota 
MIN’KEAPOLIS, MINKESOTA 


'"T^HE ordinary depth dose measurements 
and isodose charts give information 
concerning the relative expected effect of ir- 
radiation on soft tissue. They do not take 
into consideration the bony structure which 
modifies the effect in two important as- 
pects. The bones absorb more radiation 
than the soft tissue and therefore ap- 
preciably reduce the depth dose in the 
beam passing through a thick layer of bone. 
The bone itself is, on the other hand, ex- 
posed to more secondar}^ electron radiation 
(beta rays) than the soft tissue. Particularly 
important is the fact that the secondar}' 
radiation varies a great deal with the wave- 
length of the roentgen rays. 

A rather thorough study of the problems 
involved has been published by Juris.® The 
investigation was supported by the Curie 
Radium Institute in Paris. We started our 
study before this publication was available 
and believe our data are of value both for 
corroboration and for extension of the 
knowledge in this field. 

The effect of roentgen rays on tissues is 
due to the electron radiation (beta rays) 
produced and the ionization in a thimble 
air chamber is due mainly to the secondary 
electron radiation coming from the wall of 
the chamber. It therefore seems evident 
that an ionization chamber made of bone 
should give an indication of the effective- 
ness of the radiation on bone. The second- 
ar)' electrons from the wall consist of 
Compton electrons, produced during scat- 
tering, and photo-electrons. The number of 
the former is independent of the wall 
material but the number of photo-electrons 


varies with the atomic number of the 
elements in the wall. It increases rapidly 
with the atomic number for radiation of 
long wavelength, but only slightly for 
radiation of short wavelength, such as 
gamma ra)"s. The path of the secondary 
electrons is short and amounts to about o. i 
mm. in tissue for 200 kilovolt electrons. 

The following equipment was used for 
the measurements. A bone cylinder of 10.6 
mm. inside diameter, 24 mm. length and 
0.5 mm. wall thickness was made from a dry 
human femur, and a cap of the same mate- 
rial, outside diameter and thickness, was 
attached to one end. The other end slipped 
over a polystyrene insulating rod to an 
extent of 6 mm. so that an ionization 
chamber was formed with a volume of 1.6 
cc. The inside electrode consisted of a 0.8 
mm. diameter aluminum wire. The other 
part of the attachment was made similar to 
the removable Victoreen ionization cham- 
ber with nearly the same capacity. The 
bone ionization chamber thus could be 
used interchangeably with the ordinary 
“air wall” chamber in a Victoreen roent- 
genmeter which was used for the measure- 
ments. 

One bone cylinder with a wall thickness 
of 2 mm. was made to fit over the ionization 
chamber and a second one with a wall thick- 
ness of 2.3 mm. could be slipped over the 
first one. hleasurements could thus be 
taken with chambers of 0.5, 2.5 and 4.8 
mm. thick bone. 

A chamber similar in size and shape was 
made of lucite with a wall thickness of 0.5 
mm. Measurements with this chamber gave 


* From the Department of Radiology and Physical 1 herapy of the Lnivereitj 
apoHs, NIinn. Aided bv the research funds of the Graduate School of the Uni\ 
the Minnesota Radiological Society, May c6, 19AS- 


■ of Minnesota and The University Hotpkxls, Minne- 
ersity of Minnesota. Read at the annual meeting of 
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Table I 


COPPER (CU) riLTER ALWAYS FOLLOWED BY I MM. ALUMINUM (al) 
TIN (sn) filter always FOLLOWED BY 0 . 2 ^ MM. CU AND I MM. AL 


100 kv. (peak) 

1 40 kv. (peak) 

220 kv. (peak) 

400 kv. (peak) 


Half- 


Half- 


Half- 


Half- 

Filter 

Value 

Filter 

Value 

Filter 

Value 

Filter 

Value 


Layer 


Layer 


Layer 


Layer 

(mm.) 

(mm. Cu) 

(mm.) 

(mm. Cu) 

(mm.) 

(mm. Cu) 

(mm.) 

(mm. Cu) 

0 

0.05 

0 

0.09 

0 

0.42 

0 

1 .42 

1 .0 Al 

0.09 

1 .0 Al 

0.12 

0.125 Cu 

0.70 

0.5 Cu 

2.3 

0 . 1 25 Cu 

0.15 

2.0 Al 

0.17 

0.25 Cu 

0-97 

1 .0 Cu 

3-2 

0.25 Cu 

0.25 

0.125 Cu 

0.27 

0.5 Cu 

1-34 

2.0 Cu (or 


0,5 Cu 

0.3s 

0.25 Cu 

0.42 

0.75 Cu 

1 .63 

0.44 Sn) 

3-8 

0.75 Cu 

0,42 

0.5 Cu 

0,58 

1 .0 Cu 

1 .90 

3.0 Cu 

4.2 

1 ,0 Cu 

0.47 

0.75 Cu 

0.69 

1 .25 Cu 

2.12 

4.0 Cu (or 

I .25 Cu 

0.52 

1 .0 Cu 

0.77 

1 .5 Cu 

2.21 

0.88 Sn) 

4.4 

I -5 Cu 

0-55 

1 .25 Cu 

0.86 

2.0 Cu 

2.44 

5.0 Cu 

4-7 

2 .0 Cu 

0.60 

1 .5 Cu 

0-93 

3 .0 Cu 

2.65 

6 .0 Cu (or 



2.0 Cu 

1.05 

4.0 Cu 

2.8 

1 .32 Sn) 

4.8 



2.5 Cu 

1.15 

4.75 Cu 

2.9 

8 .0 Cu 

4.9 







10. 0 Cu 

4.9 







12.0 Cu 

5.0 







1 .32 Sn + 
15.5 Cu 

5-2 


results which were directly proportional to 
the Victoreen chamber within i per cent 
over the whole range of roentgen rays used 
when the 0.8 mm. diameter aluminum 
electrode was used. 

Another bone chamber with i.i mm. wall 
thickness was used for some of the measure- 
ments. The measurements with this cham- 
ber did not deviate more than 5 per cent 
from the 0.5 mm. bone chamber. 

It should be noted that the small surface 
of the bone ionization chamber through 
which the aluminum electrode enters, 
consists of polystyrene instead of bone. 
Some measurements were, however, taken 
with a bone cap covering this surface but 
as the values did not then change more 
than 10 per cent this precaution seemed un- 
necessary. Errors due to the fact that the 
inside electrode consisted of aluminum 
rather than bone and to the rather large 
size of the chamber should be of the same 
order of magnitude. Such errors, perhap.s 
amounting to 10 per cent, would be of little 
importance and would not chance the 
conclusions obtained. 


Juris found the dry bone was a satisfac- 
tory conductor for the wall of the chamber 
and that it was unnecessary to coat the 
inside of the conducting surface. This is 
ver>’^ fortunate as even a very thin layer of 


Table II 

EQUIVALENT WAVE LENGTH SCALE 


Half- 

Value 

Layer 

Wave- 

length 

0 

A 

Half- 

Value 

Layer 

Wave- 

length 

0 

A 

mm. Cu 


mm. Cu 


0.05 

0.45 

0.500 

0,20 

0.082 

0.40 

1 .065 

0,15 

0.15 

0-35 

2.32 

O.IO 

0. J98 

0.30 

3-18 

0.075 

0.282 

0,25 

4.0 

0.063 


graphite stops a high percentage of the 
secondary electrons, as will be shown in a 
curve plotted from measurements with a 
graphite lined bone chamber. The coating 
could not be applied with uniform thickness 
but it could be determined that it was less 
than 0,1 mm. 
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Juris also used fresh undried bone and 
found that the ionization in such a chamber 
differed very little from one made of dry 
bone. 

Measurements were first taken in air and 
later at different depths in a specially con- 
structed water phantom.^ 

Table i gives the peak voltages and the 
filters used and the corresponding half- 
value layers in copper as determined by 
absorption curves. Table 11 shows the half- 
value layer for certain wavelengths of 
homogeneous radiation." 

In order to obtain information about the 
amount of radiation absorbed by bone, 
measurements were taken with both the 


Table Ilia 

4.3 MM. bone added to BONE OR 
AIR WALL CHAMBERS 


100 kv. 

(peak) 

140 kv. 

(peak) 

Halt-Value 

Per 

Half-Value 

Per 

Layer 

Cent 

Layer 

Cent 

mm. Cu 


mm. Cu 


0.05 

33-0 

0.09 

42 

0,09 

42.0 

0,12 

51 

O.Cf 

73-0 

0.42 

82 

0-35 

So.o 

0,69 

87 

0,42 

85.5 

1. 15 

9 ‘ 

220 kv. 

(peak) 

4C0 kv. 

(peak) 

0.42 

76.5 

1.4 

87 

0.70 

81 ,0 

3-8 

95 

0-97 

86.5 



1-34 

89. 5 



1.63 

94.0 



-•44 

95 -o 




Table Illb 


TRANSMISSION 4, 

,3 MM. BONE 


Half-Value 

Per 

H.alf-Value 

Per 

Layer 

Cent 

Layer 

Cent 

mm. Cu 


mm. Cu 


3-93 

96-3 

0 .694 

90. 0 

3 -35 

95-7 

0.502 

87.1 

2-39 

95 -3 

0.389 

84.8 

1 .84 

94.6 

0.246 

78.8 

1. 41 

93-4 

0.068 

43-3 

1. 14 

92.5 

0.042 

27.0 


Table IV 

FREE AIR measurement — BONE IONIZATION- 
CHAMBER (0.5 MM. wall) 


ICO kv. 

(peak) 

140 kv. 

(peak) 

Halt-\ alue 

%Bone 

Half-Value 

%Bone 

Layer 

/Lucite 

Layer 

/Lucite 

mm. Cu 


mni. Cu 


0.05 

263 

o.og 

285 

0.09 

318 

0.12 

330 

0.15 

385 

0.27 

373 

0.25 

408 

0.42 

374 

0-35 

406 

0.58 

355 

0.42 

395 

0.69 

000 

0.47 

386 

0.77 

310 

0.52 

380 

0.86 

297 

0.55 

366 

0.93 

288 

0.60 

352 

I .05 

267 

220 kv. 

(peak) 

400 kv. 

(peak) 

0.42 

307 

I .42 

=38 

0.70 

297 

■> 

•*.' 

192 

0.97 

283 

3-2 

1 68 

1-34 

256 

3-8 

147 

1 .63 

238 

4.2 

138 

1 .90 

226 

4.4 

134 

2 , J 2 

213 

4-7 

129 

2^21 

201 

4.8 

12S 

2.44 

18S 

4.9 

124 

2 .65 

168 

4-9 

1 22 

2.8 

159 

5-0 

121 

2.9 

153 

5-2 

115 


bone chamber and the Incite chamber, first 
uncovered and then with the two bone 
cylinders over the chambers. The values 
obtained with one of the chambers covered 
with bone, divided by the values measured 
witli the uncovered chamber gives the per 
cent transmission through 4.3 mm. bone. 
The same transmission figures were found 
with both chambers and are given for the 
different half value layers in Table iiia. 
They are also plotted in the lower portion 
of Charts i and ii. The points fall close to 
the curve which represents values calcu- 
lated from data on bone absorption^-" for 
different wavelengths of homogeneous rays 
(Table mb). It is important to note that in 
therapy as much as nvo-thirds of the rays 
are absorbed by 0.5 cm. bone when 100 kv. 
(peak) unfiltered radiation is used. With 
140 kv. (peak) and 0.25 mm. copper filter 
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about 20 per cent is absorbed by 0.5 cm. 
bone and the absorption is as high as 5 per 
cent even when 400 kv. (peak) and 2 mm. 
copper filter is used. 

Of importance for the measurements with 
the bone chamber is the fact that 0,5 mm. 
absorbs a high percentage of the soft radia- 
tion and it amounts to more than 25 per 
cent for half-value layer 0.05 mm. copper. 


clearly in Chart i where the obtained figures 
are plotted against the half-value layers. 
The homogeneous wavelengths of the corre- 
sponding half-value layers are marked on a 
second scale. The curve for 100 kv. (peak) 
shows a maximum at a half-value layer of 
0.3 mm. copper of over 400 per cent. The 
ionization in bone thus can be expected to 
be more than four times as great as in soft 


Free Air Measurement 

Chart I 



In order to obtain a clear picture of the 
intense ionization produced in bone, the 
readings of the r-meter obtained with the 
bone ionization chamber are expressed in 
percentage of the readings obtained with 
the lucite chamber. These are the figures 
which will be found in the following tables 
and charts. 

Table iv gives the figures obtained for 
different voltages and different half-value 
layers when the uncoated 0.5 mm. wall bone 
chamber was used in air. The trend is shown 


tissue for this type of radiation. The 
maximum can be expected to be even higher 
if a thinner wall is used, as 0.5 mm. bone 
absorbs a considerable amount of the 
radiation. , The decline of the curve with 
softer radiation is undoubtedly due to the 
increased absorption and no maximum 
point would be expected if correction for 
absorption were applied. As mentioned 
before, more than 25 per cent correction 
should be applied for half-value layer 0.05 
mm. copper. 
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The graph shows, as was to be expected, 
that the ionization in the bone chamber 
gradually declines towards the values for 
the “air wall” chamber with increasing 
half-value lay^er and reaches a value of 147 
per cent for half-value layer 3.8 mm. copper 
(400 kv. (peak) and 1 mm. copper filter). 
Through the courtesy of Dr. Edward 
Schons of St. Paul, a few measurements 


even and its thickness could therefore not 
be determined, though it can be stated that 
it did not exceed o.i mm. at any place. The 
values of these measurements shown in 
Table v and plotted in Chart ii, indicate to 
what extent the secondai*}' beta rays are 
absorbed by this layer of graphite. (Com- 
pare with Table iv and Chart i.) The 
ionization contributed by the beta rays 


250 

% 

200 

150 

100 

50 


1.0 2.0 3.0 4.0 

Half'vcjluc layer, millimcf'cr^ copper 

_J ^ I I 

.15 . Jo .0T5 .063 

Equivalent wove Icnqth (A ) 


0.0 0.5 

JIM I I 

.4 .3 .2 


Free Air Measurement 



Were taken with his 1,000 kilovolt machine, 
with a half- value layer of 9.5 mm. copper 
(filter: i mm. lead +0.5 mm. copper). A 
value of 108 per cent was obtained. Meas- 
urement with gamma rays from radium 
filtered with 0.5 mm. platinum gave a 
result of 104 per cent. This is identical with 
that given by Smereker.^^ 

One of the bone chambers with a wall- 
thickness of 1. 1 mm. had the inside surface 
coated with a thin layer of graphite. Un- 
fortunately the coating was somewhat un- 


from the bone has been reduced to about 
one-half by this thin layer of graphite. 

The size of the ionization chamber may 
conceivably influence the result as some of 
the secondary beta rays will not reach the 
center of the ionization chamber. A smaller 
bone chamber may therefore give higher 
values. In order to obtain some information 
regarding this factor, bone and lucite 
chambers were made with about half the 
diameter of the original chambers (5.5 mrn. 
as compared to 10.6 mm.). The curves in 
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Table V 

FREE AIR MEASUREMENT — GRAPHITE LINED (iNSIDE) 
BONE CHAMBER (l.I MM. WALI.) 


100 kv. (peak) 

140 kv. (peak) 

Half-Value 

%Bone 

Half- Value 

%Bone 

Layer 

/Lucite 

Layer 

/Lucite 

mm. Cu 


m.m. Cu 


0.05 

106 

0.09 

132 

0.09 

134 

0.12 

154 

o.C'5 

200 

0.42 

205 

0.3s 

213 

0.58 

214 

0.42 

223 

o.6g 

208 

0.47 

226 

0.77 

204 

0.52 

223 

0.86 

199 

0.55 

221 

0-93 

196 

0.60 

204 

T.05 

194 



1.15 

108 

220 kv. (peak) 

400 kv. (peak) 

0.42 

173 

1 .42 

164 

0.70 

185 

3 -i 

1 40 

0-97 

184 

3-8 

128 

1-34 

181 



1.63 

173 



2.44 

156 




Chart V shows the results with the two 
sizes of chambers. It can be seen that no 
appreciable difference occurs for well fil- 


tered radiation with a half-value layer 
greater than 0.5 mm. copper (equivalent 
wavelength of 0.2 a). For 220 kv. (peak) 
radiation, with inherent filtration only (0.2 
mm. copper), a 4.4 per cent increase is 
obtained with the small chamber. The 
main difference is found for very soft radia- 
tion and the increase for the small chamber 
amounts to 23 per cent for 100 kv. (peak) 
unfiltered radiation with a half-value layer 
of 0.05 mm. copper. 

The measurements with the small cham- 
ber thus indicate that the trend of increased 
secondary bone radiation towards lower 
half-value layers is even more pronounced 
than shown in Chart i. The difference is, 
however, of secondarj^ importance and does 
not affect the main conclusions. The 
maximum value for the ionization in bone 
is about 500 per cent. 

It is well known that the absorption and 
scattering of tissues will change the spectral 
composition of the rays so that the half- 
value layer increases for very soft rays and 
decreases for hard rays with increasing 
depth. Measurements were therefore taken 
at different depths in the water phantom 
for the different types of radiation which 
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Table VI 

BOKE IONIZATION CHAMBER IN WATER PHANTOM — FIELD 20X20 CM. %BONE/lUCITE 


Depth 

100 kv. (peak) 

30 cm. target 
skin distance 

Depth 

1 40 kv. (peak) 

30 cm. target 
skin distance 

cm. 

(i mm. A 1 inherent filter) 

No filter I mm. A 1 

cm. 

2 mm. A] 

Jo. 2$ mm. Cu 

1, 4-1 nim. Al 

/0.5 mm. Cu 

1 -f-i mm. -41 

Air 

263 

31S 

Air 

355 

0/4 

355 

Surface 

260 

310 

Surface 

350 

311 

319 

-■5 

298 

329 

2.S 

358 

378 

310 . . 

5.0 


350 

5.0 

3^9 

378 

310 

7 -S 

356 

373 

7-5 

371 

378 

310 

10. 0 

382 

3S2 

10. 0 

378 

378 

310 

15-0 

3S2 

382 

15.0 . 

378 

31^ 

310 


Depth 

220 kv. (peak) 

70 cm. target skin distance 



cm. 

/0.5 mm. Cu 
( -f I mm, Al 

/i mm. Cu 
\ mm. Al 

1^2 mm. Cu 
] -f 1 mm. Al 
(or 0.44 Sn) 








Air 

256 


226 

188 



Surface 

26s 


240 

210 



2.5 

273 


248 

I'XO 



5-0 

277 


253 

228 



lO.O 

280 


263 

238 



15.0 

283 


270 

248 


Depth 

400 kv. (peak) 

80 cm. target skin distance Depth 

, 100 cm. target skm 

looo kv. ^ “ 

distance 


1 

10.44 mm. Sn I 

^0.88 mm. Sn I 

fi .32 mm. Sn 

(13 

mm. steel inherent filter) 

cm. •! 

1 -fo.25 mm. Cu j 

0.25 mm. Cu j 

I -ho.2<: mm. Cu 

cm. 

(i mm. Pb-fo.5 mm. Cu) 

1 

[4-1 mm. Al 

[4-1 mm. Al 1 

[ 4-1 mm. .Al 


Air 

147 

134 

128 

Air 

108 

Surface 

^74 

156 

145 

Surface 

1C9 

2-5 

192 

173 

160 

2.5 

JI 3 

5-0 

201 

185 

172 

5-0 

n6 

lo.o 

216 

196 

188 

10. 0 

118 

15.0 

2— 

210 

2 CO 

15.0 

n8 


are commonly used in therapy. The values 
with the uncoated bone chamber again 
expressed in percentage of those obtained 
with the Incite chamber are presented in 
Table vi and Chart iii. Several interesting 
observations can be made. The radiation 
produced 'with 100 kv. (peak) and used 
either unfiltered or filtered witli i mm. 
aluminum is gradually hardened until a 
deptli of 10 cm. is reached. The measured 
values increase up to this deptli as rays 
which do not penetrate the 0.5 mm. bone 
wall are filtered out by the tissues. A some- 
what similar, though less pronounced. 


efi'ect is observed for the 140 kv. (peak) 
radiation filtered with 2 mm. aluminum. 
When the rays are filtered with 0.25 or 0.5 
mm. copper very little change in the hard- 
ness can be noted and the values remain at 
about 380 per cent; 220 kv. (peak) radia- 
tion filtered with 0.5, i or 2 mm. copper is 
softened to a certain extent but the highest 
values obtained at 15 cm. depth still remain 
below 283 per cent' The effect is more 
marked for the rays produced with 400 kv. 
(peak) and the values increase from 145 per 
cent at the surface to 200 per cent at 1 5 cm. 
depth when 1.32 mm. tin -f 0.25 mm. copper 
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filter is used. Even so the values remain be- 
low the 210 per cent at the surface for the 
220 kv. (peak) radiation filtered with 2 mm. 
copper. Radiation produced with i,ooo 
kv. and filtered with i mm. lead and 0.5 
mm. copper is not changed enough by the 
tissues to increase the bone ionization very 
much. From a value of 109 per cent at the 
surface it increases to 118 per cent at 15 
cm. depth. 


and 0.88 mm. tin.-l-0.25 mm. copper for 
400 kv. (peak). 

The main value of such measurements as 
here presented is their application to 
therapy. The damage to bone in the path 
of the beam during treatment ought to be 
proportional to the ionization produced in 
the bone. “Tissue dose” at any depth (or 
“depth dose”) is ordinarily expressed in 
percentage of the skin dose.'The ionization 


Table VII 

HALF-VALUE LAVERS OF THE RADIATION AT DIFFERENT DEPTHS IN A WATER PHANTOM; MM. COPPER 


Depth 

100 kv. (peak) 100 kv. (peak) 

140 kv. (peak) 

140 kv. (peak) 

140 kv. (peak) 

cm. 

No filter 

I mm. A 1 

2 mm. A] 

0.25 mm. A 1 

0,5 Cu 

Air 

0.05 

0,09 


0.17 

0.42 

0.58 

bi 

b -5 

0.05 

0.09 


0.15 

0.38 

0.4 

0.08 

0.10 


0.18 

0-35 

0.5 

LS-o 

O.IO 

0.12 


0.24 

0-35 

0-5 

7-5 

0.13 

0.14 


0.26 

0.35 

0.5 

10. 0 

0.15 

0.15 


0-35 

0-35 

0.5 

15.0 

0.15 

0.15 


0-35 

0-35 

0.5 

Depth 

220 kv. (peak) 

220 kv. (peak) 

220 kv, (peak) 400 kv, (peak) 400 kv. (peak) 400 kv. (peak) 

cm. 

.•^ir 

0.5 mm. Cu 

I mm. Cu 

2 mm. Cu 0.44 mm. 

(or .44 mm. Sn) 

Sn 0.88 mm. Sn 

1.32 mm, Sn 

1-34 

1 .90 

2.44 

3-8 

4.4 

4.8 

0 

1 .2 

1 .6 

2,1 

3-0 

3-45 

3-9 

2-5 

1 .1 

1-5 

2,0 

2.3 

3-0 

3-4 

5.0 

1 .0 

I -4 

1.9 

2.15 

2.6 

3-3 

10. 0 

0.95 

1 .2 

1 .6 

1.9 

2.2 

2-5 

15.0 

0.9 

I .1 

1-5 

J -7 

2.0 

2.2 


These measurements give us some in- 
formation about the extent to which the 
rays are softened at different depths in 
tissues. If it is assumed that rays with the 
same half-value layer contribute the same 
amount of secondary beta radiation from 
bone, then the half-value layer and equiva- 
lent wavelength for the radiation at differ- 
ent depths can be found from the obtained 
figures as shown in Table -vni and Chart vi. 
This is not a vers^ accurate method as 
pointed out by Clarkson and Mayneord^ 
but it gives an approximation. It would 
seem from the figures obtained that a filter 
of o.^ mm. tin -f 0.25 mm. copper (Tho- 
raeus) may be advisable for 220 kv. (peak) 


in bone may be expressed likewise in per- 
centage of the skin dose. These figures on 
“bone dose” in percentage surface (or skin) 
dose, found in Table viii and Chart iv, are 
obtained by multiplying the figures of 
Table vi by the corresponding percentage 
depth dose (Table viii). For the same sur- 
face dose the bone dose is greatest when 140 
kv. (peak) radiation filtered with 0.25 mm. 
copper (or a few mm, aluminum) is used, at 
least up to a depth of 5 cm. The 400 kv. 
(peak) filtered radiation supplies a smaller 
bone dose at depths less than 10 cm. As a 
general rule it can be stated that the harder 
the rays, the less damaging they are to bone 
if exception is made for the very soft rays 
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Depth Dose and Bone Dose in Percent of Surface Dose 

Chart IV 



Woter phantom depth in centimeters 


Free Air Measurement 

Dependence on Diameter of Chomber 

Chart V 
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Table VIII 

DEPTH DOSE (aIR WALL CHAMBER) AKD BONE DOSE IN PERCENTAGE OF SURFACE DOSE 



ICO kv. (peak) 

30 cm. target 
distance 


140 kv. (peak) 

30 cm. target 
distance 


No Filter Half-value layer 

0.25 mm. 

Half-value layer 

Depth 


1.7 mm. A 1 

Depth 

Cu Filter 

0.42 mm. Cu 

% Depth Dose 

% Bone Dose 


% Depth Dose 

% Bone Dose 

.Vir 


263 

Air 


374 

Surface 

100 

260 

Surface 

100 

377 

2.. 5 cm. 

5^-5 

I S 3 

2.5 cm. 

75-5 

282 

5.0 cm. 

25.4 

84-5 

5 .0 cm. 

55-2 

211 

7 ,5 cm. 

14.1 

50.2 

7.5 cm. 

38.5 

145 

10.0 cm. 

8.1 

30-9 

10. 0 cm. 

26.4 

99 

15.0 cm. 

2.7 

10.5 

15.0 cm. 

10.8 

41 .4 


220 kv. (peak) 

70 cm. target 
skin distance 


400 kv. (peak) 

80 cm. target 
skin distance 


1 mm. 

Half-Value 


,88 mm. 

Half-Value 


Cu Filter 

layer 


Sn Filter 

layer 



1.9 mm. Cu 



4.4 mm. Cu 

Depth 

% Depth Dose 

% Bone Dose 

Depth 

% Depth Dose 

% Bone Dose 

Air 


226 

Air 


134 

Surface 

100 

240 

Surface 

100 

156 

2.5 cm. 

94-0 

232 

2.5 cm. 

95.0 

164 

5 .0 cm. 

78.5 

198 

5.0 cm. 

80.0 

348 

10. 0 cm. 

47.0 

124 

10.0 cm. 

50.5 

99 

15.0 cm. 

26.5 

72 

15.0 cm. 

30.0 

63 




loco kv. 

100 cm. target 
skin distance 





1 mm. Pb Filter 

Half-value layer 






9.5 mm. Cu 



Depth 


% Depth Dose 

% Bone Dose 



Air 



108 



Surface 


100 

IC9 



2.5 cm. 


97 

no 



5 .0 cm. 


86 

loo 



10. 0 cm. 


55 

65 



14.0 cm. 


43 

51 



Miich would have an intense effect only on 
the superficial layer of a bone at or ver}' 
close to the surface. 

The opposite rule applies^ however, to 
the bone marrow as the secondary beta rays 
travel a very short distance, particularly 
for low voltages (few penetrate more than 
o.oi mm.). The cortex reduces the intensity 


proportionately less the harder the rays. 

Camp2 reported recently on late bone 
necrosis occurring many years after roent- 
gen therapy in a few patients who had been 
treated forpituitar}^ tumors. These patients 
had been treated at a time (around 1920) 
when 140 kv. (peak) was the maximum 
voltage available. It is interesting to note 
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that the 1 adiation used is the worst possible, somewhat harder but still in a range which 
as it supplies an extremely high bone dose supplies a high bone dose. Perhaps some 
near the surface where the temporal bone damage of this t}TDe may be avoided with 
is located. Slaughter^® has reported the most the use of rays of greater half- value layer. 


"Quality” of Radiation In Phantom 



Water Phantom Depth in centimeters 

severe after effects (of 5 cases of fracture of summary and conclusions 

the clavicle) in one case following the lowest Measurements have been made with 

“tissue dose” to the clavicle. It was noted ionization chambers constructed of bone in 
tliat this case was treated with 140 kv. order to obtain some information on the 
(peak) radiation, while the other cases re- total ionization in bone in connection with 
ported were treated with 200 or 250 kv. roentgen therapy, x^ll ionization figures are 
or with radon. A number of reports are also expressed in percentage of bone chamber to 
found in the literature concerning fractures “air wall” cliamber of identical volume and 
followihs; irradiation of different bones capacity. 

(head of femur, ribs, clavicle) The rays Maximum values of over 400 per cent 
responsible for these results were as a rule (bone compared to Incite) were observed 
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for 100 kilovolts (peak) with a half-value 
layer of 0.3 mm. copper, and of about 380 
per cent for 140 kv. (peak) with a half- 
value layer of 0.3 5 mm. copper. Values were 
lower for higher voltages and greater filtra- 
tion. 

Measurements taken with a water phan- 
tom indicated a greater amount of ioniza- 
tion in bone (up to 5 cm. depth in the 
phantom) when I40 kv. (peak) was used, 
than was observed at any other voltage. 
This may have direct application in therapy 
as 140 kv. (peak) may be preferred when 
ionization in bone is desirable, and used 
with caution when bone damage is to be 
avoided. 

Figures are presented which show the 
change in the “quality” of the radiation as 
it penetrates the phantom. Radiation gen- 
erated by the lower voltages is “hardened,” 
and that generated by a.20-400 kv. is 
“softened.” One thousand kilovolt radia- 
tion is not altered appreciably in “quality” 
by the phantom. 

University Hospitals 
Minneapolis 14, Minn. 
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ABSORPTION MEASUREMENTS FOR BROAD BEAMS 
OF 1 AND 2 MEGAVOLT ROENTGEN RAYS* 

By G. SINGER, C. B. BRAESTRUPf, and H. 0. WYCKOFF 


I. INTRODUCTION 

"O OENTGEN-RAY protection data are 
generally based on absorption coeffi- 
cients determined for roentgen-ray beams of 
small cross section. Such coefficients can be 
accurately determined under laboratory 
conditions. Outside of the laboratory such 
narrowly collimated beams are not com- 
mon. Therefore, it is to be expected that 
absoi*ption data for collimated beams will 
not be directly applicable in designing 
protective barriers under conditions such 
that attenuation by the barrier is to an ap- 
preciable extent by scattering rather than 
by true absorption. These conditions ob- 
tain when the barrier material is of low 
atomic number and when the radiation is 
penetrating. For a hea^'^’• barrier material — 
such as lead — and for less penetrating 
radiation, attenuation is largely by true 
absorption. Only under these conditions 
ma}’’ the absorption data obtained for col- 
limated beams be safely applied to barrier 
design. 

Concrete, being structurally self- 
supporting, relatively inexpensive, and 
easily fabricated, has become the standard 
material for the construction of barriers for 
protection against very penetrating radia- 
tion. Theoretical absorption curves ap- 
plicable to such barriers are not currently 
available for wide-angle beams. In the 
calculations for such absorption curves a 
correction must be made for scattering 
which retains tlie scattered photons within 
the confines of the primary beam, a process 
tending to reduce the attenuation for wide- 
angle beams in comparison with that for 
narrow beams of the same radiation. This 
problem has been recognized in several 
papers relating to roentgen-ray protec- 
tion.^'-'®-'* However, because of the con- 
siderable technical difficulties involved in 


obtaining such data experimentally, all 
discussion in the literature relating to the 
increase in barrier thickness needed for 
wide-angle beams over that for narrow 
beams is of a general and indirect nature 
and not sufficiently detailed for specific 
application in the development of protec- 
tion specifications. 

In the design of protective barriers, in- 
formation is also needed on the variation of 
roentgen-ray dosage rate with distance 
from the protective barrier to the position 
at which personnel will be stationed. Be- 
cause of scattering from the wall it is to be 
expected that for very penetrating radia- 
tion this variation will not follow the in- 
verse square law for the distance measured 
from the tube target. It is to be expected 
that tliis variation will be more rapid than 
indicated by this law because both the 
roentgen tube target and the irradiated vol- 
ume of concrete act as sources of radiation. 

It is the purpose of this paper to present 
(i) ex-perimental data on absorption of 
roentgen rays in concrete for wide-angle 
beams generated by voltages of i and 2 
megavolts, (2) preliminar>’- data on the 
variation of the dosage rate with the 
distance from a protective barrier, and (3) 
data on concrete protection requirements 
for I and 1 mv. radiation under certain 
conditions which obtain in pracdce. 

II. METHOD 

The experimental arrangement used in 
obtaining the basic data given below is in- 
dicated in Figure 1 . The concrete wall C is 
tlie main wall of the building housing the 
generator and is 4I inches'^ tliick; D is the 
covered maze w’ithin which the ionization 
measurements were made. 


* Because the thickness of protective barriers is often of prac- 
tical interest to persons unfamiliar 'svjth metric units, sve have 
specified the dimensions of all barriers in feet and inches. 


* From the National Bureau of Standards, Washington, D. C. _ ^ 

t Senior Physicist, X-Ray Laboratory, Department of Hospitals, City of New lork. 
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Dosage measurements were made by 
calibrated dosage instruments designed by 
Braestrup.^ Three sizes of ionization cham- 
bers were used; their characteristics are 
listed in Table i. The ionization chamber 
potentials were measured before and after 
irradiation by means of a string electrome- 
ter which is an integral part of the dosage 



SCALE 

Fio. I. Experimental arrangement showing two sets 
of concrete test blocks in place. A total of three 
such sets were used, 

meter. All ionization chambers were cali- 
brated with both 175 kv, roentgen rays and 
gamma rays from radium. Both calibra- 
tions agreed very well with the theoretical 
valuesvased upon the airvolume and capaci- 
tance. At the National Bureau of Standards 
the small thimble chamber and the elec- 
trometer head were checked against a 
similar instrument combination with r mv. 


radiation and were found to be in agree- 
ment therewith to within a per cent. 

The barrier material consisted of solid 
concrete blocks of density 130 Ib, per cu. ft. 
measuring 5f by yf by 23! inches. These 
were laid without mortar in the doorway 
shown in Figure i. Measurements were 
made through sets of double layers of these 
blocks; one 5 j in. thick and the other yf in. 
The layers were staggered so that the planes 
of the cracks between blocks did not pass 
through either the tube target or ionization 
chamber. The opening remaining between 
the top of the test barrier and the lintel of 
the doorway to the maze was filled with 
lead bricks. For this arrangement both the 
radiation leakage through the doorway B — 
produced by the rays scattered through a 
glass-brick window above the main wall 
C — and that through cracks in the test bar- 
rier itself were found to be negligible in 
comparison with the dosage rate at the 
position of the test ionization chambers. 

The distance E of Figure i was 1.83 
meters in all cases; F is the barrier thick- 
ness. This thickness was converted to 
thickness of concrete of a density of 147 lb. 
per cu. ft. before plotting. The wall-to- 
center-of-chamber distance G varied from 
2 to 4 inches for all plotted points. The 
ionization chambers were placed as near 
as practicable to the radiation barrier. It 
will be shown later that this position gives 
the mininium apparent absorption. 

The roentgen-ray generator used is the 
2 mv. roentgen-ray resonance generator 
described by Charlton and Westendorp*^ 


Tabi,e I 

lONlZATIO.V CHAMBERS 


j 

Type i 

i 

' j 

Wall 1 

Material j 

1 

i 

Inside Dimensions 

Diameter length 

j 

j Volume 

1 (cm.*^) 

1 

r/Div.* 

1 

1 

t 

cm. .! 

cm. 

— ^ 

{ 


CX-i Cylindrical | 
SX-i I .Spherical ■ ; 

Bakelitc | 

Polystyrene ' 

12.05 i 

10.5 

21 .85 

i 2490 
i 624 

7 7 
0 0 

X X 
m 0 
<s r- 

6 0 

D-t ThimWc 

Catalin j 

0.7 : 


1 0-783 

1 .0 


Do’c in rfltntgen^ per scale division of electrometer. 
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Fig. 2. Concrete 
made ■with the 
was used. The 
values. 


sorption curves for 70° of i rTronarc^g^erator 

--oidal. ah indic.t,d voltn.=s are peak or crest 


which is operative at both i and 2 m\ . 
All measurements were made with roent- 
gen radiation transmitted through the tube 
target along the axis of the tube. The ano e 
cone consisted of a cylinder with a ea 
wall 5 cm. tliick, the end of which was 
shaped so as to confine die roeiitgen-ra) 
beam to a cone of radiation measuiing ap 
proximately 70° at its apex. 


* We are Indebted to the General Electric 7 ° 

Dr. E. E. Charlton of their Research Laboratory for 
which were made available to us in carrjing out t ese 
ments. 


III. RESULTS 

le attenuation curves obtained are 
m in Figure 2. As a check on the re- 
litv of the method used, transmission 
surements for 2 mv. radiation ^^^ough 
,lid concrete wall 42 inches thick o 
;itY 152 lb. per cu. ft. were also made, 
single point so obtained is plotted in 
ire 2 at a thickness of about 43 inches. 

he effect of chamber-to-wall distance 
•he apparent attenuation is illustrated 
Fe curves of Figure 3 - The ordinate is 
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in arbitrar}^ units. It is obtained by divid- 
ing the dose per milli ampere-minute by the 
square of the sum of the distances £, F, 
and G. The abscissa is the chamber-wall 
distance, G, shown in Figure i. If there were 
neither scattering in the wall nor absorption 


also for the i mv. data on a 4° beam pub- 
lished by Folsom and Focht.^ Accordingly, 
it may be concluded that within these 
limits the beam angle has no important 
effect on the change in apparent attenua- 
tion with chamber-to-wall distance. 



Fig. 3. Variation of roentgen-ray dose with distance from a concrete protective barrier. The abscissa is the 
distance to the ionization chamber measured from the side of the barrier from which the radiation emerges. 
The ordinate is obtained by dividing the dose per milliampere-minute by the square of the distance from 
the roentgen-ray source to ionization chamber. 

in the air, each set of plotted points should 
give a straight line with zero slope. Actually, 
because of wall scattering, the value of the 
ordinate decreases with increase of abscissa. 

These plotted points fail along a straight 
line for each experimental setup. The slopes 
measured on a linear scale — not the loga- 
rithmic scale of Figure 3 — are approximate- 
ly 0.25. This is so not only for our own 
j mv', and a mv. data for 70® beams but 


IV. CONCLUSIONS 

From the data presented above it is pos- 
sible to compute for broad roentgen-ray 
beams the thickness of concrete barriers 
necessar}’- for protection against i mv. and 
2 mv. roentgen radiation from targets of 
the transmission type. Such targets are 
standard in this quality range. In Table n 
the thickness of such barriers is listed for 
I mv. and 2 mv. roentgen radiation and for 
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T.a,kle II 

THICKLN-ESS OF COKCRETE OF DE-VSITY T47 POUXDS PER CUBIC FOOT REQUIRED FOR 
PROTECTION AGAINST BROAD BEAMS OF ROENTGEN RAYS FOR THE 
CURRENT, DISTANCE, .AND VORT.AGE INDIC.ATED 



I mv. Roentgen Rays 

2 mv. Roentgen Rays 

Feet 

0.5 ma. 

1 .0 ma. 


3 .0 mat 

0.5 ma. 

1 .0 ma. 

2.0 ma. 

3 .0 ma. 


in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

4 

30-5 

3 - -5 

34-5 

36.0 

44-5 

47-0 



C 

-9-5 

31-5 

33 ‘5 

34-5 

43-0 

45-5 

48.0 

49-5 

6 

28.0 

50,0 

3-0 

33-5 

42.0 

44-5 

47-0 

4 S .5 

S 

26.5 

28.5 

30-5 

32.0 

39-5 

42.0 

44-5 

46.0 

10 

25 .0 

27.0 

29.5 

30-5 

38. 0 

40.5 

43-0 

44-5 

15 

23.0 

25.0 

27.0 

28.0 

35-0 

37-5 

40.0 

41.5 

21 

21 .0 

23.0 

25.0 

26.; 

33-0 

35 0 

38.0 

39-5 

3,0 

18.5 

20.5 


24.0 

30.0 

3 --S 

35-0 

36.5 

40 

17.0 

19^0 

21 .0 

22.0 

28.0 

30.5 

33-0 

34-5 

50 

^5-5 

17-5 

19.5 

21 .0 

26.0 

28. 5 

31.0 

3^-5 

75 

13-5 

Is.? 

17-5 

18.5 

23.0 

25-S 

28.0 

29-5 

100 

11-5 

•3-5 

^5-5 

17.0 

21 .0 

^3-5 j 

26.0 

27-5 


the various tube currents and target dis- 
tances nonually encountered in practice. 
The tabular values given therein were 
computed directly from the absorption 
cun^es of Figure 2 . A few points at short 
distances and high currents required linear 
extrapolation for their determination. Ab- 
sorption of roentgen radiation by air has 
been neglected. A permissible daily dose of 
o.i roentgen has been assumed."’® It was 
furtlier assumed that the dosage rate per 
milliampere at i meter for a i mv. roent- 
gen-ray generator is 20 r per minute and 
for a 2 mv. roentgen-ray generation, 120 r 
per minute, and that the person to be 
protected will normally be stationed near 
the protective barrier. 

National Bureau of Standards 
^Yashington, D. C. 
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THE USE OF RADIOACTIVE ISOTOPES IN LEUKEMIA 


TOURING the past few years consider- 
able attention has been focused on the 
study of leukemia, mainly because of the 
increasing availability of radioactive iso- 
topes. In general, the biological effect of tlie 
radioactive isotopes is tlie result of the ac- 
tion of the emitted rays which are similar to 
those given off by radium. However, it was 
thought that due to inherent variation in 
the relative proportion of these rays and 
due to the many possible half-lives with the 
different isotopes, a new therapeutic agent 
could be found which would lead to irradia- 
tion of leukemia in a more efficient manner 
tlian is the case with radium or the roentgen 
rays. 

The first attempts^ were made witli 
radiophosphorus (P^-). This element pos- 
sesses properties which make it particularly 
attractive for investigations in leukemia. 
Aebershold" who produced radiophosphorus 
by deuteron bombardment of the stable red 
phosphorus in the cyclotron found the fol- 
lowing important advantages: (i) radio- 
phosphorus has a half-life of 14.2 days, the 
administered dose decaying in a few months 
to an imperceptible amount; (2) in con- 
tradistinction to radium which emits alpha, 
beta and gamma rays, it gives off only beta 
rays which have energies up to 1.8 mev., 
the average energy being approximately 0.6 
mev., and (3) its chemical behavior is the 
same as that of ordinary phosphorus, thus 
taking an active part in the phosphorus 
metabolism of the body. 

In 1942, Low-Beer, Lawrence and Stone" 

' Lawrence, J. H., Scott, K. G. and Tuttle, L. V . Studies on 
leukemia with the aid of radioactive phosphorus. Interval. Clin., 
^ 939 > 33~5S; also, Warren, S. Treatment of leukemia by radio- 

active phosphorus. I\V:r England J. Med., 1940, 223, 7 S*“ 7 S'^* 

■ .Aebershold, P. C. The cyclotron: a nuclear transformer. 
Radiology, 194a, jp, 51J-54C. ■ 

® Low-Beer, B. ^ Lawrence, J. H., and Stone, R. S. Thera- 

peutic use of artificially produced radioactive substances; radio- 


were already able to publish some definite 
data on the physical and biological back- 
ground of the use of radiophosphorus and 
to give a brief account of its therapeutic 
possibilities in leukemia. Experimental 
studies in animals showed that radioactive 
phosphorus deposits with predilection in 
those tissues which normally have a higher 
phosphorus uptake, such as bone, spleen, 
liver and the lymph nodes. In leukemia, 
lymphoma and lymphosarcoma a greater 
percentage of radiophosphorus was con- 
centrated in the pathologic tissues than in 
any of the normal tissues, ex'cept bone. As a 
rule, the greater the metabolic activity of a 
pathologic lymphoid cell, the greater was 
the uptake. It appeared that the more rapid 
synthesis of nucleoproteids in tlie actively 
growing cells required an increasing amount 
of phosphorus from tlie blood stream. 

The fact that radiophosphorus emits 
only soft beta rays together with this rather 
selective deposition in padiologic hanphoid 
tissues suggested that an efficient procedure 
may be worked out for uniform internal 
irradiation of leukemia and allied diseases. 
In order to obtain an exposure over a 
longer period of time, Low-Beer, Lawrence 
ancT Stone® devised various methods. In 
using the simple saturation method, which 
is very much along the same line as 
Pfahler’s saturation method for the roent- 
gen rays, a large initial dose was given at 
the onset of tlie treatment and this was 
brought up to its original level every third 
day by making up the difference due to 
natural decay and loss by excretion. A 
second method was the fractional satura- 
tion in which a desired level was built up by 
small equal or by gradually increasing frac- 

phosphorus, radiostrontium, radioiodinc, with special reference 
TO leukemia and allied diseases. Radiclcgy, 194 -. JPi 573-597- 
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tions and maintained at the same height 
for a shorter or longer period. Finally, in a 
third method, which was called the frac- 
tional method, equal fractions of radio- 
phosphorus were given at regular or gradu- 
ally spaced intervals until the desired effect 
was produced. Considerable effort was 
spent in calculating the retained activity 
and the radiation level, or the maximum 
total exposure of the body, attained at the 
time of the administration of each dose. 
Although none of these methods led to a 
continuously uniform exposure and the 
radiation levels showed fluctuations due to 
the variation in the utilization of the doses 
given, clinically the fractional method with 
intravenous injection of the radiophos- 
phorus proved a simple and convenient 
procedure. A review of the literature re- 
veals that the great majority of the in- 
vestigators in later work preferred the same 
procedure. The individual dose varied be- 
tv'een 0.5 and 3 millicuries and was given 
once a week followed by gradually spaced 
intervals until the blood count became 
approximately normal. 

The selective uptake of radiophosphorus 
by normal and leukemic tissues of humans 
was studied by a number of authors. 
Warren,'^ on the basis of postmortem ex- 
aminations performed in 10 leukemic pa- 
tients who died one to thirty-five days after 
the administration of the last dose of 
radiophosphorus, confirmed the increased 
concentration in all leukemia infiltrations. 
He also found that the liver, spleen, kidney 
and bone marrow contained relatively larger 
amounts of radiophosphorus than such 
slowly metabolizing tissues as brain, fat 
and cartilage, a fact already known from 
animal experiments. 

In additional reports^ Warren, from 
clinical observations, gave data and graphs 
of the retention and rate of excretion of the 
radiophosphorus. Essentially, they agreed 

< Warren, Shields. Distribution of doses of radioactive phos- 
phorus in leubemic patients. Cancer Research, 1943, J, 334-336. 

* Warren, Shields. Retention of radioactive phosphorus in 
!eu>;emic patients. Career Research, I943,J, 871-876; also, Thera- 
peutic u-iC of radioactive phosphorus. Am. 7 - M. Sc., 194?, ^09, 

70 t- 7 fi. 


with those of Low-Beer, Lawrence and 
Stone .3 Finally, in 1945, he presented the 
results in 81 cases of leukemia, myeloma, 
Hodgkin’s disease and polycythemia vera 
treated with radiophosphorus, most of 
which were far advanced or refractor}^ to 
roentgen therapy. In 47 per cent of the 
patients with chronic myelogenous leu- 
kemia and 63 per cent of the patients with 
chronic lymphatic leukemia a temporary 
improvement was noted. The most impor- 
tant observation was that radiophosphorus 
produced radiation sickness only in rare 
instances. 

A very comprehensive study on radio- 
active phosphorus as a therapeutic agent 
was published by Reinhard, Moore, Bier- 
baum and Moore.® These authors collected 
all the cases from the literature which were 
treated in one form or another with radio- 
phosphorus and compared the results, as 
far as this was possible, with the results 
obtained in 155 cases of their own. In re- 
gard to myelogenous leukemia it was found 
that there were nine reports in the literature 
dealing with 107 cases and the authors 
themselves had 39. There was good agree- 
ment that in acute myelogenous leukemia 
radiophosphorus remained ineffective. In 
the chronic cases its administration re- 
stored the leukocyte count to normal or 
approximately normal in the majority of 
instances, a fact which was followed quite 
consistently by symptomatic improvement. 
The cases from the literature, with few 
exceptions, did not permit an evaluation 
of the final results but an analysis of the 
authors’ series showed that in those pa- 
tients who had already died the average 
duration from onset of symptoms to death 
was 3.64 years. In the subjects still living 
the average duration was 31.1 months, 3 
cases having been treated for more than 
three years. The group of lymphatic 
leukemia included 120 cases collected from 

'Reinhard, E. H., Moore, C. V., Bierbaum, O. S., and 
Moore, S. Radioactive phosphorus as a therapeutic agent; re- 
view of the literature and analysis of the results of treatment of 
*55 Patients with various blood dyscrasias, lymphomas, and 
other malignant neoplastic diseases. Clin. Med., 1946, 

31, I07--118. 
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ten reports in the literature and 45 per- 
sonal cases. As in myelogenous leukemia, 
the acute cases showed no significant re- 
sponse. In die chronic cases, those who had 
already died had an average sundval from 
onset of symptoms to death of 31.8 months 
and in the remaining the average duration 
of the disease amounted to 36.3 months. A 
comparison of these figures with data of 
older statistics of untreated leukemias or 
leukemias treated principally with radiation 
therapy is interesting. In 1924 Minot, 
Buckman and Isaacs' determined the 
average duration from onset of symptoms 
to deadi as being 3.04 years for chronic 
myelogenous leukemia and 3.33 years for 
chronic lymphatic leukemia, without treat- 
ment. In 1934, a collective review^ of a 
rather large number of cases revealed that 
if roentgen (or radium) therapy was used 
the average sundval from onset of symp- 
toms varied between 3 and 4.1 years for 
chronic myelogenous leukemia and 2.75 and 
4.33 years for chronic lymphatic leukemia. 

The impression was gained by Reinhard, 
Moore, Bierbaum and Moore® that treat- 
ment with radiophosphorus in any ti-pe of 
chronic leukemia "is probably as satisfac- 
tory as, but no better than. X-radiation in 
relieving symptoms and in prolonging 
life.” As in the observations of Warren, the 
chief advantage of radiophosphorus over 
roentgen therapy was found to be in the 
freedom from radiation sickness. However, 
roentgen therapy was noted to be more 
effective than radiophosphorus in bringing 
about a rapid regression of the enlarged 
spleen and lymph nodes. In such instances 
an association of die tivo therapeutic agents 
had definite merit. In the acute leukemias, 
as already stated, and in monocytic leu- 
kemia, radiophosphorus remained without 
value. 

' Minot, G. R., Buckman, T. E., and Isaacs, R. Chronic 
myelogenous leukemia; age incidence, duration, and benefit de- 
rived from irradiation. 1924, 8 z, 14S9-1494; ^Iso, 

Minot, G, R., and Isaacs, R. Lymphatic leukemia; age incident, 
duration and benefit derived from irradiation. Boston M. is S.J., 
19^14, /p/> 1-9. 

* Leucutia, T. Irradiation in lymphosarcoma, Hodgkin’s dis- 
ease and leukemia; statistical analysis. Am. ’j. M. Sc., 19341 
612-623. 


During the course of these studies, it was 
soon suspected that the administration of 
radiophosphorus in leukemia must also 
have a harmful effect when there is already 
too much depletion of the bone marrow 
present or when the dose is too large. TJius 
Warren® observed that radiophosphorus 
was absolutely useless in all those instances 
in which but little hematopoietic tissue 
remained. Likewise Reinhard, Moore, Bier- 
baum and Moore® found that sei’ere leuko- 
penia, thrombocytopenia, and anemia may 
occur as complications of radiophosphorus 
therapy. As a rule, the leukocyte level de- 
creased first, the thrombocyte level second 
and the erythrocyte level was affected last. 
There was a V'ide variation in the dose lead- 
ing up to these complications, so that no 
accurately corresponding radiation levels 
could be established. The problem was 
further complicated by the difficulty of 
precisely assaying the activity of the radio- 
phosphorus itself. 

Graff, Scott and Lawrence,® to gain addi- 
tional knowledge on the limiting factors of 
the use of radiophosphorus, performed a 
series of experiments with transmissible 
lymphoma in mice. As was expected the 
radiophosphorus localized with predilection 
in lymphomatous infiltrations, spleen and 
liver. It was found, however, that when die 
dose was raised to the point where it would 
destroy the lymphomatous infiltrations, all 
elements of the hematopoietic system, in- 
cluding leukocytes, thrombocytes and ery- 
throcytes, were temporarily depressed. 
When die dose was raised further, the bone 
marrow was destroyed. From past ex- 
perience with roentgen therapy it is known 
that cells following repeated irradiation 
acquire a certain radioresistance. It is prob- 
able, therefore, that in trearing leukemia 
with radiophosphoRis the stage is eventu- 
allv reached when both leukemic and nor- 
mal cell elements are being equally ir- 
radiated. This means that the threshold of 
selective action is not as high as was ori- 

1 Gruff, W. S., Scott, K. G., and Lawrence, J. H. Hi'sto'ogic 
effects of radiophospborus on normiil and lymphomatous mkc. 

J. Roentcesol, & Rad- Therapy, 19-16, _ 5 ’ 3 ‘» 44‘">4* 
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ginally surmised. For the same reason, and 
since leukemia is such a diffuse disease, 
Graff, Scott and Lawrence® believe that the 
chances of finding a method of true selec- 
tive irradiation are not very great. 

Another type of isotope was tried by 
Thygesen, Vidabaek and Villaume.^® These 
authors, in 1944, published a preliminar>^ 
report on the treatment of leukemia with 
radiosodium (Na®^). The main difference 
between radiophosphorus and radiosodium 
is that the latter possesses no selective 
avidity but distributes itself through the 
extra- and intracellular fluid, maintaining 
an almost constant radiation level in the 
blood stream. Other distinguishing features 
are that the radiosodium emits beta rays 
and vQTj hard gamma rays, and that its 
half-life is only 14.8 hours. Because of these 
factors, radiosodium acts more like “spra}^’' 
roentgen therapy producing a rather uni- 
form irradiation of the whole body. Thy- 
gesen, Videbaek and Villaume treated 7 
cases of chronic lymphatic leukemia with 
apparently favorable results, but since the 
period of observation did not exceed 150 
days no statement can be made as to the 
final value of the treatment. On the other 
hand, Lindgren,” who treated 5 cases of 
leukemia comparatively with radiosodium 
and radiophosphorus, found a rather poor 
response to radiosodium and a much better 
response to radiophosphorus. A vtry valu- 
able report on the comparative study of the 

ih)gcscn, J. E. Vitieback, A, and t^iliaume, I, Treatment 
of leukemia with artificial radio-active sodium; prcliminan- rc- 
jyjrt. ^cta radioL, 1944, 75, 305-316. 

o Lir.dgrcn, E. Vcrsuche mit radioaktiven Isotopen bui I.cu- 
kaniicbthandlung. Jeta radio!., 1944, 2 $, 614-624. 


effects of radioactive sodium and of whole 
body roentgen irradiation on white mice 
was presented by Evans and Quimby.^^ A 
great similarity was noted between the two 
types of radiation suggesting that a like 
behavior occurs also in the human. 

An excellent review was published re- 
cently by Furth^'® surveying all experi- 
mental aspects of the last few years, aiming 
to throw some light on the nature and 
genesis of leukemia. In summarizing the 
results of this review, Furth arrived at the 
conclusion that if diverse extrinsic and 
genetic factors act on a normal hemato- 
poietic cell a transformation into a leukemic 
cell with a heightened growth force may 
follow. The basic change may be due (a) to 
a cytoplasmic or nuclear alteration of the 
reproductive material of the cell, (b) to the 
presence of a self-perpetuating exogenous 
agent, perhaps a virus, and (c) to an 
autocatalytically multiplying endogenous 
growth factor which causes abnormal 
differentiation. The leukemic cell, once on 
its way, exhibits complete independence of 
growth, invading tissues and organs and 
ultimately killing the host. 

In the face of this latest theory and con- 
sidering the limitations of all available 
forms of irradiation, it is probable that the 
curative treatment of leukemia will remain 
a problem difficult of solution for some time 
to come. 

T. Leucutia 

Evans, T. C., and Quimby, E. H. Studies on the effect of 
radioactive sodium and of roentgen rays on normal and leukemic 
mice. Am. J. Roentgenol. & Rad. Therai-v, 1946,55, 55-56. 

*• Furth, J, Recent experimental studies in leukemia. Physiol. 

1946,26, 47-76- 
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SOCIETY PROCEEDINGS, CORRESPONDENCE 

AND NEWS ITEMS 


Items for this section solicited promptly after the events to which they refer. 


MEETINGS OF ROENTGEN SOCIETIES^' 


United St.^^tes or America 
American Roentgen Ray Society 
Secretary, Dr. H. Dabney Kerr, University Hospital, 
Iowa City, Iowa. Annual meeting: 19471 to be an- 
nounced. 

American College or Radiology 

Secretaiy, Mac F. Cabal, 20 N. Wacker Drive, Chicago 6. 
Annual meeting: 1947, to be announced. 

Section on Radiology, American Medical Association 
Secretary, Dr. U. V. Portmann, Cleveland Clinic, Cleve- 
land, Ohio. Annual meeting: 1947, to be announced. 
American Radium Society* 

Secretary, Dr. H. F. Hare, 605 Commonwealth Ave., 
Boston, Mass. Annual meeting: 1947, to be announced, 
Alabama Radiological Society 
Secretary, Dr. John D. Peake, Mobile Infirmarj*, Mobile 
Ala. Next meeting time and place of Alabama State 
Medical Association. 

Arransas Radiological Society 
Secretary, Dr. Fred Hames, 511 National Bldg., Pine 
Bluff, Ark. Meets every three months and also at ome 
and place of State Medical Association. 

Radiological Society or North America 
Secretary, Dr. D. S. Childs,_6o7 Medical Arts Bldg.,_Syra- 
cuse, N. Y. Annual meeting: Palmer House, Chicago, 
III., Dec. 1-6, 1946. 

Radiological Section, Baltimore Medical Society _ 
Secretary, Dr. Walter L. Kilb)', Baltimore. Meets third 
Tuesday each month, September to May. 

SectiononRadiology, California Medical Association 

Secretary, Dr. D. R. MacColl, 2007 Wilshire Blvd., Los 
Angeles 5, Calif. 

Radiological Section, Connecticut Medical Society 
Secretary, Dr. Robert M. Lowman, Grace-New Haven 
Community Hospital, New Haven 11, Conn. Meets bi- 
monthly on second Thursday, at place selected by Secre- 

Section on Radiology*, Illinois State Medical Society 
Secretary, Dr. H. W. Ackemann, 321 W. State St., Rock- 
ford, 111. ^ . . 

Radiological Section, Los Angeles C(R Med. Assn. 
Secretary, Dr. Roy W. Johnson, 1407 S. Hope St., Los 
Angeles, Calif. Meets on second Wednesday of each 
month at the County Society Building. 

Radiological Section, Southern Medical Association 
Secretary, Dr. Roy G. Giles, Temple, Texas. 

Brookly'n Roentgen Ray Society* 

Secretary, Dr. A. H. Lcyt, i35^Carroll St., Brooklyn 13, 
N. Y. Meets monthly on fourth Tuesday, October to ApnI. 
BuFTALO ^DIOLOGICAL SOCIETY* 

Secretary, Dr. Joseph S. Gian-Francheschi, 610 Niagara 

St., Buffalo, N. Y. Meets second Monday of each month 
except during summer months. 

Chicago Roentgen Society* 

Secretary, Dr. T. J. Wachowski, 3 10 Ellis Ave.fS heaton, 
lU. Meets second Thursday of each month October to 
April inclusive at the Palmer House. 

Cincinnati Radiological Society* - • 

Secretary, Dr. Samuel Brown, 707 Race St., Cincinnao, 
Ohio, hleets third Tuesday of each month, October to 
May, inclusive. 

Cleveland Radiological Society* 

Secretary, Dr. Carroll C. Dundon, 11311 Shaker tsiva.. 


Cleveland, Ohio. Meetings at 6:30 p.m. on fourth Mon- 
day of each month froih October to April. 

Dallas-Fort Worth Roentgen Study* Club 
Secretary, Dr. X. R. Hyde, Medical Arts Bldg., Fort 
Worth, Texas. Meets in Dallas on odd months and in 
Fort Worth on even months, on third Monday, 7:30 p.m. 

Denver Radiological Club 
Secretary, Dr. W. C. Huyler, 1619 Milwaukee, Denver 6, 
Colo. Meets third Friday of each month at Department 
of Radiology, Colorado School of Medicine. 

Detroit Roentgen Ray* and Radiu.m Society 
Secretary, Dr. E. R. Witwer, Harper Hospital. Meets 
monthly on first Thursday from October to May, at 
Waj-ne'CountY* Medical Society Building. 

Florida Radiological Society* 

Secretary, Dr. J._M. Dell, Jr., 333 W. Main St., S., Gaines- 
ville, Fla. Meetings in May and November. 

Georgia Radiological Society 

Secrctniy^ Dr. James J. Clark, 478 Peachtree St., At- 
lanta, Ga. Meets in November and at annual meeting 
of Medical .Association of Georgia in the spring. 

Radiological Society* or Kansas City 

Secretary, Dr. Arthur B. Smith, 8co Argyle Bldg., Kan- 
sas City, Mo. Meets third Thursday of each month. 

Illinois Radiological Society* , . , , 

Secretaiy, Dr. Wm. DeHollander, St. John s Hospital, 
Springfield, 111. Meets three times a year. 

Indiana Roentgen Society . 

Secretary, Dr. J. A. Campbell, Indiana University Hos- 
pitals, Indianapolis 7. Meets second Sunday in May. 

Iowa X-Ray* Club , tt- 1 nu 

Secretary, Dr. Arthur W. Erskine, 326 Higley Bldg., 
Cedar Rapids, Iowa. Luncheon and business meeting 
during annual session of Iowa State Medical Society. 
Special meetings by announcement. 

Kentucky Radiological Society* ^ ^ . 

Secretary, Dr. W. C. Martin, 3=1 W- Broadwvay, Louis- 
ville. Meets annually in Louisville on first Saturda> in Apr. 

Long Island Radiological Society 

Secretary, Dr. Marcus Wiener, i430-48th St., BrookI> n, 
N. y. hleets Kings County Med. Soc. Bldg, rnonthl) 
on fourth Thursday, October to May, 8:30 p.m. 

Louisiana Radiological Society . 

Secretary, Dr. J. R. Anderson, 1130 J^uisiana Are., 
Shreveport. Meets annually during Louisiana State Med- 
ical Society Meeting. 

Michigan Association of Roentgenologists 

Secretary, Dr. E. M. Shebesta, Dav.d^ h.tne> Bldg 
Detroit. Three meeongs a year. Fall, Winter, Spring. 

Milw.aukee Roen*tgen Ray* Society 

Secretary, Dr. C. A. H. Fortier, 231 W. W isconsm A\ e., 
Milwaukee, Wis. Meets monthly on second Mondas a 
University Club. 

Minnesota Radiological Society* xt a*.-,! 

Secretary-, Dr. Chauncey N. Borman, 802 Medical Arts 
Bldg Minneapolis 2, Minn. Two meetingsyearh ,one at 
rimf of -Minnesota State Medical Association, the other 
in the fall. 

D'a Aru BH... Oj.ha. 

nS! Mmb thW \V=d„eAy of »ch month, ttt 6 T.n. 
at either Omahn or Lincoln. 


= Secretaries of societies not here listed are requested to send the necessary information to c e 
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New Ekglakd Roentgen Ray Society 

Secretary, Dr. George Levene, Massachusetts^ Memorial 
Hospitals, Boston, Mass. Meets monthly on third Friday, 
Boston Medical Library 
New Hampshire Roentgen Ray Society 
Secretary, Dr. A, C. Johnston, Elliott Community Hos- 
pital, Keene, N. H. Meets four to six times yearly. 
Radiological Society or New Jersey 
Secretary, Dr. W. H. Seward, Orange Memorial Hos- 
pital, Orange, N. J. Meets annually at time and place 
of State Medical Society. Mid-year meetings at place 
chosen by president. 

New York Roentgen Society 

Secretary, Dr, Ramsay Spillman, 115 East 6ist St., 
New York City. Meets monthly on third Monday, New 
York Academy of Medicine, at 8 '. 30 p.m. 

North Carolina Radiological Society 
Secretary, Dr, J. E. Hemphill, 323 Professional Bldg., 
Charlotte 1, N. C. Meets in May and October. 

North Dakota Radiological Society 

Secretary, Dr. L. A. Nash, St. John's Hospital, Fargo. 
Meetings held by announcement. 

Central New York Roentgen Ra Society 
Secretary, Dr. C. F. Potter, 820 S. C*'ouse Ave., Syracuse. 
Three meetings a year. January, May, November. 

Ohio Radiological Society 

Secretary, Dr. Henry Snow, 1061 Reibold Bldg., Dayton, 
Ohio. Meets during annual meeting of Ohio State Medi- 
cal Association. 

Oklahoma State Radiological Society 

Secretary, Dr. P. E, Russo, 230 Osier Bldg., Okl.ihoma 
City, Okla. Three regular meetings annually. 

Orleans Parish Radiological Society 

Secretary, Dr, Joseph V. Schlosser, Charity Hospital, 
New Orleans 13, La. Meets first Tuesday of each month. 
Pacific Roentgen Society 

Secretary, T)r. L. H. Garland, 4J0 Sutter St., San Fran- 
cisco^ Calif. Meets annually, dunng meeting of California 
Medical Association. 

Pennsylvanu Radiological Society 
Secretary,VtT. J. M, Converse, 416 PineSt,, Williamsport. 
Philadelphia Roentgen Ray Society 
Secretary, Dr, C. L. Stewart, Jefferson Hospital, Meets 
first Thursday of each month, October to May, at 8:00 
P.M,, in Thomson Hall, College of Physicians, 
Pittsburgh Roentgen Society 
Secretary, Dr, L, M. J, Freedman, 115 South High- 
land Ave. Meets 6:30 p.m. at Webster Hall Hotel on 
second Wednesday each month, October to May inclusive. 
PORJLAND Roe.VTGEN ClUB 

Secretary, Dr. Selma Hyman, University of Oregon Medi- 
cal School, Portland, Oregon. Meets monthly 2d Wednes- 
day, 8:00 P.M., Library of University of Oregon Medical 
School. 

Rochester Roentgen Ray Society, Rochester, N. Y. 
Secretary, Dr. Murray P. George, Strong Memorial Hos- 
pit.al. Mects^ monthly on third Monday from October to 
May, inclusive, 8 p.m. at Strong Memorial Hospital, 
Rocky Mountain Radiological Societi' 

Secretary D,-. A. M. Popma, 220 N. First St., Boise, Idaho. 
St. Louis Society or Radiologists 
Secretary , Edwin C. ErnsL Beaumont Medical Build- 
ing, St. Louis, Mo. Meets fourth Wednesday of each 
montli, except June, July, August, and September. 

San Diego Roentgen Society 

Secretary, Dr, R. F. Niehaus, 1831 Fourth Ave., San 
Diego, Calif. Meets monthly, first Wcdnesd.Ty at dinner. 
San Francisco Radiological Society 
Secretary, Dr. Joseph I-cvitin, 516 Sutter St., San Fran- 
cisco 2, Calif. Meets monthly on the third Thursday at 
7:45 P..M., first six months of the year at Lane Hall, 
Stanford University Hospitah and second six months at 
Toland Hall, Unis’ersity of California Hospital. 
Shrevepop.t Radiological Club 
Secretary, Dr. R. W. Cooper, Charity Hospital, Shreve- 


port, La, Meets monthly on third Wednesday, at 
7:30 P.M., September to May inclusive. 

South Carolina X-Ray Society 
Secretary, Dr. T. A. Pitts, Baptist Hospital, Columbia, 
S, C. Meets in Charleston on first Thursday in Novem- 
ber, also at the time and place of South Carolina State 
Medical Association. 

Tennessee Radiological Society 

Secretary, Dr. J, M. Frere, 707 Walnut St., Chattanooga, 
Tenn, Meets annually at tne time and place of the 
Tennessee State Medical Association. 

Texas Radiological Society 

Secretary, Dr, R. P. O’Bannon, 650 Fifth Ave., Fort 
Worth 4, Texas. 

University or Michigan Department or Roentgen- 
ology Staff Meeting 

Meets each Monday evening from September to June, 
at 7 P.M. at University Hospital. 

University of Wisconsin Radiological Conference 
Secretary, Dr. E. A. Pohle, 1300 University Ave., Madi- 
son, Wis. Meets first and third Thursdays 4:00 to 5:00 
P.M., September to May inclusive. Room 203, Service 
Memorial Institute, 426 N. Charter St., Madison, 

Utah Radiological Conference 

Secretary, Dr. Henry H, Lerner, School of Medicine, 
University of Utah, Salt Lake City 1. Meets ist and 3rd 
Thursdays monthly from 7:30 to 10 p.m.. Salt Lake 
County General Hospital, September to June. 

Utah State Radiological Society 
Secretary, Dr, M. Lowrv Allen, Judge Bldg., Salt Lake 
City I, Utah, Meets third Wednesday in September, 
November, January, March and May, 

Virginia Radiological Society 
Secretary, Dr. E. L. Flanagan, 116 E. Franklin St., 
Richmond, Va. Meets annually in October. 

Washington State Radiological Society 
Secretary, Dr. Thomas Carlile, 1115 Terry St., Seattle, 
Meets fourth Monday each month, October through May, 
College Club, Seattle. 

X-Ray Study Club of San Francisco 

Secretary, Dr. J. M. Robinson, University of California 
Hospital, Meets monthly, third Thursday evening. 

Cuba 

SoCIEDAD DE RaDIOLOgLa Y FiSIOTEPJIPIA DE CuBA 

President, Dr. J. Manuel Viamonte, Hospital Mercedes, 
Habana, Cuba. Meets monthly in Habana. 

Mexico 

SOCIEDAD MeXICANA DE RaDIOLOGIA Y FiSIOTERAPIA 
General Secretary, Dr. D. P. Cossio. Marsella No. 11, 
Mexico, D. F, Meets first Monday of each month, 

Bpjtish Empire 

British Institute of Radiology Incorporated with 
THE Roentgen Society 

Medical Members’ meeting held monthly on third Friday 
at 2:30 P.M, and Ordinary Meeting at same time on 
following Saturday, October to May, 32 Welbeck St.. 
London, W.i. 

Section or Radiology of the Royal Society of Medi- 
cine (Confined TO Medical Members) 

Meets third Friday each month at 4:45 p.m. at the Royal 
Society of Medicine, 1 Wimpole St., London. 

Faculty of Radiologists 

Secretary, Dr. M. H. Jupe, 23 Welbeck St,, London, W.i 
England. 

Section or Radiology and Medical Electpjcity, Aus- 
tralasian Medical Congp.ess 

Secretary, 1 ) 7 . 'H. M. Cuder, 139 Macquarie St., Sydney, 
New South Wales, 

R^iOLooicAL Section of the Victopjan Branch of the 
British Medical Association 

Secretary, Dr. Keith Hallam, St. George’s Hospital, 
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K.E.W., Melbourne, E. 4, Victoria, Australia. Meets 
monthly from March to November inclusive. 

Canadian- Association of Radiologists 
Hor.orary Dr- E- Cr.awford, 2100 Marlowe 

.Ave., Montreal 28, Que. Meetings Januarj- and June. 
SociETE Canadienne-Francaise d’Electroloqie et de 
Radiologie Medicales 

Secrelary, Dr. Orig^ne Dufresne, 4120 Ontario St., East, 
Montreal, P. Q. 

Section of Radiologv, Canadian Medical .Association 
Secretcry, Dr. C. M, Jones, Inglis St., Ext. Halifax, N. S. 
Radiological Section, New Zealand British Medical 
Association 

SecretcTjf Dr. Colin Anderson, Invercargill, New Zea- 
land. Meets annually. 

South .America 

Sociedad Argentina de Radiologia 
Secretary, Dr. Guido Gotta, Buenos .Aires, -Argentina. 
Meetings arc held monthly. 

SociED.AD Peruana de Radiologia 

Secretary, Dr. Julio Bedoya Paredes, .Apartado, 2306 
Lima, Peru. Meetings held monthly except during 
January, February .and March, at the .Asociacion 
M^dica Peru.ana "Daniel -A. Carridn," Alllalta, 21S, 
Lima. 

Continental Europe 

CeskoslovenskA spolecnost pro rontgenologii a 
RADIOLOOU V PrAZE 

Secretary: MUDr. Roman Blana, Praha XII, Ko- 
runni 160, Czechoslovakia. 

Sociedad Espanola de R-toioLOciA y Electrologia 
Secretary, Dr. J. Martin-Crespo, Fuencarral, 7. Madrid, 
Spain. Meets monthly in Madrid. 

SociETE Suisse de Radiologie (Schweizerische Ront- 
ge.n-Gesellschaft) 

Secretary for French language, Dr. Bab.aiantz, Geneva. 
Secretary for German language, Dr. Max Hopf, Efhnger- 
strasse 49, Bern. Meets annually in different cides. 
SOCIETATEA Ro.MANA DE RaOIOLOOIE SI ElECTROLOGIE 
Secretary, Dr. Oscar Meller, Str. Banual Milrilclne, 30, 
S. L, Bucurcsti, Roumania. Meets second Monday in 
everj' month with the excepdon of July and .August. 
-AluRussian Roentgen Ray .Association, Leningrad: 
USSR in the State Institute of Rocntgenolog>- and 
Radiology-, 6 Roentgen St._ 

Secretaries, Drs. S. A. Reinbcrg and S. G. Simonson. 
Meets annually. 

Leningrad Roentgen Ray Society 
Secretaries, Drs, S, G. Simonson and G. A. Gusterin. 
Meets monthly, first Monday at S o’clock. State Institute 
of Roentgcnologj- and Radiology, Leningr.ad. 

Moscow Roentgen Ray Society 
Secretaries, Drs. L. L. Holst, -A. W. Ssamygin and S. T. 
Konobejevskj-. Meets monthly, first Monday, 8 p.m. 
Scandinavian Roentgen Societies 
The Scandinavian roentgen societies have formed a joint 
association called the Northern Association for Medical 
Radiology, meeting every second year in the different 
countries belonging to the Association. 

MINNESOTA R.ADIOLOGICAL SOCIETY 
The fall meeting of tlie Minnesota 
Radiological Society was held in Rochester, 
Minnesota, on October 26, 1946. The fol- 
lowing papers were presented: 

Dr. S. F. Haines, Rochester. Radioactive 
Iodine in the Treatment of Exophthalmic 
Goiter. 


Dr. J. J. Wells, Rochester. Unusual Case of 
Giant Cell Tumor of Bone Treated ivith 
X-ray. 

Dr. h. T. Leddy, Rochester. X-ray Treatment 
of Malignancy of the Testis. 

Dr. L. M. 'Nhuighan, Rochester. Review of 
Different Methods of Radium Therapy for 
Carcinoma of the Cervix. 

Dr. H. H. Bowing, Rochester. Essential 
Principles of Radium Therapy for Carcinoma 
of the Cervix. 

Dr, R. E. Fricke, Rochester. Role of Alpha and 
Beta Particles in Radium Therapy. 

Dr. M. M. D. Williams, Rochester. Loss of 
Radon from Radon Ointment. 

Dr. John D. Camp, Rochester. Amebiasis in 
Naval Personnel. 

Dr. Harry M. Weber, Rochester. A Case of 
Diffuse Lymphomatous Involvement of the 
Colon. 

Dr. H. B. Burchell, Rochester. The Clinical 
Syndrome -Associated with Pulmonary -Ar- 
teriovenous Fistula. 

Dr. H. B. Burchell and Dr. O. T. Clagett, 
Rochester. Motion Picture: A Case ot Pul- 
monary -Arteriovenous Fistula. 

Dr. B. R. Kirklin, Rochester. The Diagnosis of 
Carcinoma of the Stomach by Chest Roent- 
genography. 

Dr. C. Allen Good, Rochester. Thymic Tumor 
Associated with Myasthenia Gravis. 

Dr. David G. Pugh, Rochester. Scleroderma of 
the Viscera. 

Dr. John R. Hodgson, Rochester. Lesions of 
the Small Bones of the Feet: Neurotrophic 
or Infectious? 

CANCER TEACHING DAY 

A Cancer Teaching Day was held at 

Poughkeepsie, New York, on November 6, 

1946. The following papers were given: 

Dr. Chester O. Davison, Poughkeepsie. Five 
YTar Cancer Survivals: The Experience of the 
Dutchess County Tumor Clinic, 

Dr. John H, Farrow, New York. Diagnostic and 
Therapeutic Problems in Cancer: The Ex- 
perience of the Dutchess County Tumor 
Clinic. 

Dr. Martha E. Howe, New York. The Public 
Demand for Prevention and Early Diagnosis; 
A Sound Response. 

Dr. George N. Papanicolaou, New York. Other 
Types of Cell Smear in Diagnosis of Cancer. 

Dr. Maurice Fremont-Smith, Boston. The 
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Vaginal Smear in the Early Diagnosis of 

Cancer of the Uterus. 

INDIAN JOURNAL OF RADIOLOGY 

At the First Indian Congress of Radiol- 
ogy, held at Madras during February 
13-16, 1946, it was decided to publish a 
journal entitled “’The India 7 ^ Journal of 
Radiology'" under the auspices of the Indian 
Radiological Association. This will be a 
quarterly publication. The editors, Dr. P. 
Ramma Rau and Dr. K. M. Rai, 155 
Poonamallee High Road, Kilpauk, Madras, 
India, will be pleased to receive from 
radiologists original articles or case reports 
for publication in the Journal. The Journal 
will be published on art paper and it will 
therefore be possible to make a satisfactory 
reproduction of roentgenograms and other 
illustrations. 

DAVID ANDERSON-BERRY PRIZE (1947) 

A David Anderson-Berr}^ Silver-Gilt 
Medal, together with a sum of money 
amounting to about £100, will be awarded 
during 1947 by the Royal Society cf Edin- 
burgh to the person who, in the opinion of 
the Council, has recently produced the best 
work on the therapeutic effect of roentgen 
rays on human diseases. 

Applications for this prize are invited. 
They may be based on both published and 


unpublished work and should be accom- 
panied by copies of the relevant papers. 

Applications must be in the hands of the 
General Secretary, Royal Society of Edin- 
burgh, 22 George St., Edinburgh 2, not later 
than January j/, 1947. 

It should be noted that an extension of 
the period allowed for the receipt of papers 
has been made. 

OKLAHOMA STATE RADIOLOGICAL 
SOCIETY 

The Oklahoma State Radiological Soci- 
ety was organized on October 28, 1946. The 
following officers were elected; President, 
Dr. J, E, Heatley, Oklahoma City; Fiee- 
President, Dr. W, E. Brown, Tulsa; Secre- 
tary-Treasurer, Dr. P. E. Russo, Oklahoma 
City. The society plans to hold three regu- 
lar meetings during each year. 

CLINICAL CONFERENCE OF MID- 
WESTERN RADIOLOGISTS 

The Seventh Annual Clinical Conference 
of Mid-Western Radiologists will be held in 
Cleveland, Ohio, on Friday and Saturday, 
February 14 and 15, 1947, at the Stadler 
Hotel. An excellent program has been ar- 
ranged with emphasis on the clinical aspects 
of radiology. Announcements of the meet- 
ing will be mailed to mid-western radiol- 
ogists early in January. 



DEPARTMENT OF TECHNIQUE 

Tlcpartment Eiiilor: Robert B. Tatt, M.D., B.S., M.A., 103 Rutledge Ave. 

Charleston, S. C. 


A SIMPLE PORTABLE WATER PHANTOM* 

ISy JAMES F. MARVIN, M.S. 

Uvh'erssty of Mimicsota 
MIXNEArOLlS, MIKX'ESOTA 

T he water phantom which was con- wood phantom. Special measurements with 
structed for use in “deptli dose” and two or more ionization chambers of the 
“bone dose” measurements lias proved to condenser r-meter ti'pe and with bony 



be so easily and rapidly manipulated that a 
note on its consti-uction seemed ivorth 
while. Less difficulty has been encountered 
in its use than witli the customary presd- 


structures as the pelvis or skull are easily 
made. 

Construction is clearly sliown in the ac- 
companying drawing. The box, 15 X15 X15 


* From the Department of Radiology and 
apolis, Minn. 


Physical Therapy of the University of Minnesota and The University Hospitals, Minne- 
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inches, has a wood base and sides. The two 
ends are of presdwood, which has a specific 
gravity of 1.03. A second sheet of presd- 
wood is fastened on the front surface of the 
phantom. This sheet is cut to allow the 
ionization chamber to be placed half in 
presdwood and half in air for surface 
measurements. 

The portions of the metal supporting 
structure for the chambers are: A and 
5/16 inch steel rod; C, the hinge, which 
allows the rods B and other elements at- 
tached to B to rotate, removing the cham- 
ber I from the water; D, a stop, resting on 
rod A; C and D slide along A to allow for 
adjustment of depth in the roentgen-ray 
field. Clamps are put in place beside C and 
D on rod A^ to maintain the same position 
for a series of readings. Supports E fasten 
on rods B at any desired lateral position in 
the field. Metal block F is designed to sup- 
port two chambers in such a position that 
secondary radiation from one chamber will 
not seriously affect the reading of the 
second chamber. G, the cap of the r-meter 
chamber, may be moved vertically and 
clamped in place for any desired depth in 
the water. I shows the position of the 
ionization chamber in the water and J 
shows the position of the chamber for 
surface measurements. The two readings 
were not taken simultaneously as the ab- 
sorption by the brass of chamber J may 
affect the reading of chamber 1. Rather, a 
monitor chamber was introduced, with the 
tiiimble just penetrating the corner of the 


field. T represents the roentgen tube, shown 
in the drawing at 50 cm. distance from the 
surface of the phantom. 

The chamber with the Incite thimble was 
found to be watertight. Other chambers 
may be made watertight with collodion, or 
may be immersed in a rubber sheath. It has 
been shown that this procedure does not 
alter the readings. 

Leakage has occurred in the chambers in 
only two instances. Water affected the 
cement material used in the bone ionization 
chamber, and allowed water to enter the 
thimble. In the other instance, a chamber 
was accidentally dropped in the water. 
Amber and polystyrene are sufficiently non- 
hydroscopic that they are not affected by 
the water and did not develop leakage even 
when the chambers were left immersed in 
the water for forty-eight hours. 

For depth dose measurements, a pre- 
caution should be noted. Measurement at 
the surface must be made with a dry cham- 
ber, and the temperatures of the water and 
air must be the same (or a correction may 
be made in the readings to take account of 
any temperature difference). 

University Hospitals 
Minneapolis 14, Minn. 
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ROENTGEN DIAGNOSIS 

HEAD 

Wright, R. Wesley. Aero-otitis media; further 
report of purulent otitis media complicating 
aero-otitis media. Otol.^ Rhin. & 

Laryng., Sept., 54 , 499-5^2. 

The author reports on his observations con- 
cerning aero-otitis media as seen at an Army 
Air Base and Preflight School. Thirty-nine 
cases of purulent otitis media complicating 
aero-otitis media have been studied. 

The ear symptoms experienced in flight are 
described as follows: During ascent there are 
usually no disagreeable symptoms. There may 
be a feeling of fullness and diminished hearing 
followed by a clicking sensation with clearing as 
air in the middle ear, now under greater pres- 
sure than tile surrounding air, passes down the 
eustachian tube. When level flight is reached no 
further inequalities exist between the air in the 
middle ear and that of the outside, and no 
.symptoms are experienced. It is seldom that 
this equalization is not accomplished on ascent. 
Descent is the critical time for the development 
of the ear symptoms. While any marked in- 
equality between air in the middle ear and air of 
the surroundings will cause symptoms of 
stuffiness, pain, and hearing loss, actually this 
inequality occurs only on descent (except in 
rare case.s). 

Predisposing Pathological Changes Responsible 
for Acro-otUis Media. In general, upper respira- 
tory infections, nasopharyngitis, sore throat, 
colds and sinusitis account for most of the acute 
conditions which arc complained of as the pre- 
disposing cause. Of more specific interest are 
the findings in the epipiiarynx. The torus 
tu barms almost always shows marked inflam- 
matory changes. I he inflammatory' swelling 
may obliterate the tuba! orifice completely, 
.Adenoid tissue, which is usually present in the 
vault, extends laterally and impinges on the 
torus tubariu.s. U.sually there is little to be seen 
in the throat or anterior nose and the pathologic 
findings may be visualized only nasopharymeo- 
scopically. 

Fowler found a great number of fly'ers in 
England suffering from otitis media and aero- 


otitis media and in these patients, hyperplasia 
of the pharyngeal lymphoid tissue seemed to 
account for the condition. 

Frequency . The incidence of aero-otitis media 
is about 6 per cent. By comparison, the in- 
cidence of aerosimisRis is a little over i per cent. 

Symptomatology and Pathological Findings in 
the Ear. 

I, Pain which may occasionally be so severe 
as to cause unconsciousness and shock. 

1. Nausea, vomiting and dizziness. 

3. A feeling of stuffiness usually supervenes 
after the pain disappears. 

4. The drum is usually hemorrhagic and re- 
tracted if the pain is marked. When the process 
is moderate, there is only reddening along the 
handle of the malleus and around the periphery 
as in a beginning otiris media, 

5. There is usually a moderate degree of 
hearing loss, 

6. In practically every case of aero-otitis 
media there is sooner or later fluid in the middle 
ear. The fluid is a transudate drawn from the 
blood vessels of the middle ear as a result of the 
negative pressure. 

Treat 77 ient. 

J. Preventive — -No difficulty should arise if 
no marked upper respiratory pathology exists 
and if the subject is aware of the possibility of 
ear blockage and is taught one of the various 
methods of opening the eustachian tube. Before 
the flight it is the practice of the author to have 
all men with any indication of upper respira- 
tory infection ventilate the middle ear by the 
Valsalva method. The examiner watches the 
middle ear with an otoscope to see if the infla- 
tion is successful, 

2. Treatment of the actual condition— The 
pain usually disappears within a short time- 
inflation helps if stuffiness and hearing loss 
persists. 

^ 3' Ireatinent of the underlying pathology' — 

I he adenoid tissue .seems to be the all important 
pathologic factor in the production of aero- 
otitis media. Those men having only respira- 
tory disease without adenoid tissue rarely suffer 
from aero-otitis. 
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Therefore, to prevent future attacks of aero- 
otitis, the adenoid tissue is eliminated. If a large 
mass of adenoid tissue is found it is removed 
surgically. If the adenoid tissue is around the 
tubes and in the vault, which is its usual loca- 
tion, it is treated by irradiation in fractional 
doses. Radium has not been available to the 
author so roentgen therapy has been used ex- 
clusively. Those treated have responded well. 
Many men having repeated attacks of aero- 
otitis media have been freed of any difficulty on 
subsequent flights by this treatment . — -Mary 
Frances Vastine. 

Rosedale, Raymond S. Massive fibroma of the 
maxillary antrum as a part of multiple neuro- 
fibromatosis in siblings. Jrch. 0 tQlary 7 ig., 
Sept., 1945,^^, 208-an. 

Von Recklinghausen’s disease or multiple 
neurofibromatosis is familial and sometimes 
congenital. In reviewing the inherited ab- 
normalities of the skin in this disease, one in- 
vestigator concluded that in a few families the 
defect is inherited as a dominant. 

Clinical Picinre, The disease is characterized 
by the association of multiple tumors of the 
nervous system (including the sympathetic, 
motor and sensory nerves). Sometimes there are 
associated abnormalities of the endocrine and 
vascular systems. Not infrequently cafe au lait 
spots of the skin accompany the disease. 

Ewing reported associated defects, such as 
gliosis and tuberous sclerosis of the brain and 
spinal cord, spina bifida and meningocele. He 
also mentioned the association of various types 
of nevi and melanomas, localized and gen- 
eralized elephantiasis and abnormalities of the 
bones. He specifically mentioned involvement 
of the mucous membranes. The superficial 
tumors are usually symptomless and become 
objectionable only because of their size, loca- 
tion, traumatization or multiplicity. More 
deeply seated tumors may cause symptoms be- 
cause of anatomic tamponage occurring as a 
natural development in their growth. 

Gross and Mia'oscopic Pathology. Grossly the 
tumors are smooth, pearly gray and usually 
firm. They are easily separated from the sur- 
rounding tissues. 

The tumors are usually multiple and their 
blood supply is poor. They grow slowly and are 
benign. They are subject to hyaline, fatty or 
mucoid degeneration. Calcification is sometimes 
seen. 


Microscopically, the tumors consist, for the 
most part, of parallel and interlaced bundles of 
collagen and fibrous tissue with some tendency 
toward palisading of the nuclei. 

Two case reports, one in a brother and the 
other in his sister, are presented. In both in- 
stances a massive maxillary fibroma was seen in 
association with Von Recklinghausen’s disease. 
— Mary Fj-ances Fastine. 

Maliniac, Jacques W. Fracture-dislocations of 
the cartilaginous nose; anatomicopathologic 
considerations and treatment. Jrch. Oto- 
laryng., Aug., 1945, 42, 131-137. 

The content of this article which would seem 
to be of interest to the radiologist is included 
under the foJlowingheading; 

Mechanism oJFi-achire and A7mto7nic Changes. 
As a result of light trauma a fissure of the ante- 
rior part of the septal cartilage with formation 
of hematoma may take place. 

Dislocation of the anterior part of the septum 
occurs under the impetus of trauma which 
strikes laterally at the mobile part of the nose. 
When the direction of the striking force is 
anteroposterior and the septal cartilage is 
caught in the sagittal plane, lesions are at 
maximum. Tlien the septal cartilage afitxed in 
the vomer groove posteriorly may bend or frac- 
ture laterally in its anterior segment. 

Two varieties of fracture of the septum are 
observed: vertical and horizontal. The vertical 
fracture of the septum is the more common. The 
line of fracture extends downward and back- 
ward from the dorsum toward the nasal spine, 
dividing the cartilage into two segments: the 
posterior, which is the larger, and the anterior, 
displaced in the frontal plane. The dorsal border 
of the anterior fragment pulls the nasal tip to 
the same side. Clinically, a vertical fracture 
reveals itself by the oblique position of the 
anterior segment of the septal cartilage inside 
one nostril. The anterior border of the septum, 
through pressure, c.auses displacement of the 
inner crus of the lower part of the alar cartilage, 
which thus protrudes under the vestibular skin. 

When the upper lateral cartilage does not 
resist the impact of trauma, simultaneously 
with the vertical fracture a rupture occurs 
between nasal bone and cartilage, with or with- 
out marginal fracture. The latter often mani- 
fests itself in an exuberant bony callus. 

The horizontal fracture of the septum usually 
runs obliquely downward and forward and a few 
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millimeters above the free border of the vomer. 
Diagnostically, it is often confused with sub- 
luxation of the septal cartilage from the vomer 
groove, which often occurs simultaneously with 
lateral displacement of the dorsum. 

If infection does not take place, the frag- 
ments are unified by fibrous tissue or by a thin 
layer of cartilage, as in a green-stick type of 
fracture. Histologic examinations have shown 
that a post-traumatic bend of septal cartilage 
occurring in early life often results later on in 
ossification and distortion of the cartilage. 

Complete subluxation of the septum on the 
vomer produces a double deflection of the 
dorsum; a depression caused by traction down- 
ward and backward and a lateral displacement 
in the direction of trauma due to detachment of 
the upper lateral cartilage, often with marginal 
fractures. 

Fracture of the nasal bones frequently ac- 
companies dislocation of the cartilaginous 
components; The nasal bones, which are thick 
in the upper half, thin down conspicuously 
toward their lower border and are intimately 
united along their inner borders, forming a solid 
bony block in the midline. Their thickness 
varies from approximately 7 mm. in the upper 
half to about 0.5 mm. at the lower border. This 
explains why in lateral trauma a fracture of the 
nasal bones never occurs in the midline but oc- 
curs usually along the points of least resistance, 
namely, at their junction with the frontal 
processes. In severe injuries, fracture occurs on 
both sides, and there is lateral displacement of 
the entire bony dorsum . — Mary Frances Vasline 

NECK AND CHEST 

ScHiEEiNG, J. A. Struma lymphomatosa, struma 

fibrosa and thyroiditis. Snrg.., Gynec. ^ Obst., 

Xov., 1945, 8 /, 533 - 550 . 

Eleven cases are presented with clinical and 
pathological evidence to support their diag- 
nosis. Six cases were diagnosed struma lympho- 
matosa; 2 cases were diagnosed struma fibrosa, 
and 3 cases represent the earlier, more acute, 
giant cell variant of struma fibrosa. Struma 
lymphomatosa is considered a distinct ciinico- 
pathologic entity. Its etiology is unknown, 
though it is considered a degenerative disease in 
contradistinction to a neoplastic or inflamma- 
tory disease. The excessive demands on the 
thyroid during the sexual life of the female are 
considered fundamental in the etiology' of this 
disease. These excessive demands may be 
mediated through the hypophysis. 


Struma fibrosa and its giant cell variant are 
considered two late manifestations of the thy- 
roid from an acute to chronic inflammatory 
process. The fibrosis of the gland is considered 
first a replacement phenomenon of damaged 
glandular tissue. In later stages the diffuse in- 
filtrating type of fibrosis may be due to a 
compensatory mechanism through constriction 
of the arteriolar blood supply of the gland, from 
a coincidental perithyroiditis. 

Clinical Characteristics 

1. Age. Acute thyroiditis occurs most fre- 
quently in young adults. The pseudogiant cell 
type of chronic thyroiditis and struma fibrosa 
occur in the third and fourth decades of life 
most frequently. Struma lymphomatosa occurs 
most often in the fourth or fifth decades, 

2. Sex. Eighty-five per cent of the 3 , 75 ® 
patients admitted to the Strong Memorial 
Hospital, Rochester, N, Y., for thyroid disease 
were females. Thus the ratio of female to male 
with thyroid disease is roughly 6 to i. The ratio 
of female to male in struma fibrosa is stated as 
roughly 3 to a or 4 to i. In struma lympho- 
matosa almost ICO per cent of the patients are 
females, 

3. Predominant symptoms. Symptoms are 
varied and often overlap, but, in general, the 
presenting symptom in struma lymphomatosa 
is diffuse enlargement oj the thyroid. Occasionally 
mild pressure symptoms are noted such as 
dyspnea, dysphagia, hoarseness, voice change, 
tightness about the neck, cough or stridor. 
Signs and symptoms of early myxedema may be 
present. 

With struma fibrosa, the symptoms are less 
vague than in struma lymphomatosa. Pressure 
symptoms are marked, often to such an extent 
that asphyxia seems imminent. Pain is usually 
absent. 

With the giant cell variant of struma fibrosa, 
pain is usually the chief complaint and occurs in 
the neck or shoulder with radiation to the 
homolateral ear or back of the head. 

4. Response to roentgen treatment. Struma 
lymphomatosa responds readily to roentgen 
therapy. This is in contrast to the lack of 
response of struma fibrosa. The response of 
pseudogiant cell chronic thyroiditis is un- 
known. Roentgen therapy may be used almost 
as a diagnostic test for struma lymphomatosa, 
provided that a preliminary biopsy has been 
taken to rule out malignancy. 

5. Postoperative course. In general, with or 
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without operation, cases with struma lympho- 
matosa tend to become myxedematous and 
must be supported by thyroid extract. Struma 
fibrosa and its giant cell variant seldom cause 
myxedema provided that enough normal thy- 
roid tissue has been allowed to remain after 
thyroidecto2?iy. However, m strinna fibrosa, 
pressure symptoms are ap)t to progress, and 
there is often a residual hardness toward the 
periphery of the lobes where resection was in- 
complete. The giant cell variant of struma 
fibrosa may subside spontaneously if left alone, 
though its symptoms may be so annoying that 
operation cannot be withheld. 

6. Laboratory, Laboratory examination offers 
little diagnostic aid, with the exception of the 
basal metabolic rate which is usually normal or 
slightly elevated in struma fibrosa and its giant 
cell variant and low in struma lymphomatosa. 

7. Treatment. Treatment of struma lynipho- 
matosa by radiotherapy is the method of choice 
after a preliminary biopsy. 

Surgery of stnima fibrosa should be as con- 
servative as possible. Its purpose is the relief of 
mechanical effects only as this disease is not 
neoplastic. Radiotherapy may be effective in 
the earlier, more acute, giant cell variant of 
struma fibrosa. The risk of operative complica- 
tions of parathyroid tetany and recurrent 
laryngeal nerve paralysis is markedly increased 
in any radical attempt at extirpation of the 
gland and nullifies any potential relief of pre- 
operative mechanical obstructive symptoms to 
the airway of the patient. 

The end-result of treatment, barring surgical 
complications, is usually good, though with 
struma lymphomatosa there is a progressive 
tendency to myxedema. — Mary Frances F astine 

Carlton, Leffie M., Jr., and Adams, W. E. 
Resection of the lung in pulmonary suppura- 
tive diseases; factors contributing to its 
progress. Gy nee. 0/^J/., Dec., 1945, 

c5V, 623-630. 

The results of lung resection in 59 cases of 
pulmonary suppurative diseases are presented. 
The factors which contributed to a satisfactory 
result were: rapid and complete expansion of 
the remaining lung, replacement of blood loss, 
avoidance of anoxia and prevention ot serious 
infection following operation. The dissection 
technique of resection is the procedure of choice 
in most cases. Chemotherapy has been a major 
factor in the prevention of serious postoperative 
infection. There were 2 deaths in 45 operations 
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made on 36 patients with bronchiectasis, 20 of 
which were bilateral. 

In their discussion, the authors bring out tiie 
following points: 

1. The surgical risk is considerably greater 
when there is bilateral involvement. Eight of 
the 20 bilateral group hav^e had both operations 
completed, the course following the second 
operation being less difficult than after the first, 
This is partly due to the marked improvement 
that usually follows the first operation, thus 
making them better surgical risks, and also 
because little or no diseased lung remains after 
the second operation. 

2. Clinical experience shows that human 
beings may tolerate the removal of a large per- 
centage of the total lung capacity. Graham in 
1940 reported the successful removal of both 
lower lobes, the right middle lobe and the 
lingula of the left upper lobe without the pro- 
duction of dyspnea or other physical handicap. 
In 2 of the .authors’ 8 completed bilateral opera- 
tions, the same amount of lung resection was 
made. Both patients returned to full time work 
following surgery. 

3. When bilateral operations are contem- 
plated, sufficient time following the first opera- 
tion for complete recovery and obtaining its 
beneficial effects should be allowed. This in- 
terval between operations may vary from six to 
twelve months or more depending on the oc- 
currence of complications and the severity of 
the case. 

4. The local and systemic use of sulfonamides 
in combination with the dissection technique 
is the procedure of choice in lobectomy for 
pulmonary suppuration. In 22 patients treated 
in this manner there were no bronchial fistulas 
and only 3 empyemas. Penicillin may rephace 
the sulfa drugs as the chemotherapeutic agent 
of choice. 

5. In pneumonectomy the pleural c.avity is 
not drained following operation. Thus local 
sulfonnmide therapy is less desinable because of 
the ill effects of rapid accumulation of fluid 
in the pleural cavity and collapse of the remain- 
ing lung. Penicillin, however, if deposited in the 
pleural cavity, may remain in effective con- 
centration for twelve to twenty-four hours and 
without the production ot .an undue amount of 
pleural fluid. — Mary Frances Vastine. 

McReynolds, George S., Jr., and Shelton, 
Fred W. Bronchography as a di.agnostic aid 
in chest disease. Ann. Otol., Rhin. & Laryng., 
March, 194535^3 114-124. 
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The important factor in obtaining good 
bronchograms is the technique used. lodo- 
chlorol was the opaque medium used by the 
authors since it is cheaper than, and appar- 
ently equally as efficient as, lipiodol. 

Technique in Adults. Bronchography in 
adults is done under local anesthesia using 1 
per cent pontocaine without epinephrine. The 
patients receive atropine and one of the barbi- 
turates as premedication; The atropine is im- 
portant since pontocaine has no inhibitory 
effect on the secretion of the mucosal glands and 
the barbiturates are used to offset any toxic 
effects of pontocaine. 

A soft rubber catheter with a wire stylet is 
introduced into the glottis after which the stylet 
is withdrawn and the catheter passed down the 
trachea. The patient is then taken to the roent- 
gen department where the catheter is manipu- 
lated into the proper brohchus under fluoro- 
scopic visualization. 

Technique in Children. After gas-ether in- 
duction, open drop ether is administered on the 
fluoroscopic table until the child is in deep 
third stage anesthesia. The anesthetic is then 
stopped. The larynx is exposed with a laryngo- 
scope and the bronchoscope is introduced. 

The authors usually fill both the right and 
left bronchial trees at one time to obviate the 
necessity of repeating the general anesthetic. 
However, one must be guided by the amount of 
pulmonary pathology present. When both lung 
fields are outlined, lateral films are of no value 
but oblique views are of great advantage. 

With the patient in third stage anesthesia, 
the cough reflex is abolished and the breathing 
is slow and regular so that it is possible to get 
excellent films. One must have the complete 
cooperation of a competent anesthetist. 

Contraindications. The authors have used the 
technique described in 20 children. No dis- 
cernible ill effects have been noted. Several of 
the patients had such extensive suppuration 
that total pneumonectomy was required to 
effect a cure. It is felt that the aspiration of the 
bronchial tree before instillation of the iodized 
oil is an important factor in avoiding complica- 
tions . — Mary Frances Vastinc. 

Hoi.iKciKR, Paul H., Hara, H. James, and 

Hirsch, Edwin- F. Bronchogenic carcinoma. 

Ann. Otol., Rhin.^ vS? Laryng.., March, 1945, 
5-h 

It is generally conceded that there has been 


not only an apparent but also an actual nu- 
merical increase in this disease. Bronchogenic 
carcinoma is fifth in frequency in types of 
carcinoma among males; it is surpassed only by 
carcinoma of the stomach, of the intestines and 
rectum, the prostate and bladder, and the liver 
and pancreas. 

The present study is concerned with 175 
proved cases of primary bronchogenic carci- 
noma observed principally at the Research and 
Educational Hospitals of the University of 
Illinois and at St. Luke’s Hospital, Chicago, 
prior to February, 1944. 

Etiology. It is generally agreed that no single 
agent is the sole cause but that a chronic ir- 
ritant is an essential common factor. 

Age, Sex and Race Distribution. Bronchogenic 
carcinoma is more frequently observed in white 
males. Seventy-two per cent of the authors’ 
cases were between the ages of forty-five and 
sixy-four. The Negro male seems less susceptible 
to the disease than the white male. 

Pathology. It is now believed that practically 
all carcinomas of the lung arise in bronchial 
tissue. Bronchogenic carcinoma shows a dis- 
tinct predilection for the right bronchus. 

The more common type occurs at or near the 
hilum. 

Histopathologically, the commonest variety 
is the form composed of pavement epithelial 
cells and described as squamous cell. 

Symptoms. The onset is always insidious. 
Almost all of the patients complained of dis- 
orders referable to the respiratory tract. Cough 
was the initial symptom in 50. Pain in the chest 
was the initial symptom in I4 patients. 

Roentgenology . The principal feature roent- 
genologically is the extreme variation of the 
findings. An early tumor in a small peripheral 
bronchus frequently manifests itself only by an 
area of localized "pneumonitis” which appears 
entirely inflammatory in character. When such 
a lesion clears and then recurs, the probability 
that it is due to neoplasm is great. 

Areas of pulmonary suppuration in older in- 
dividuals, or otherwise unexplained pulmonary 
suppuration in a patient of any age, may well 
be due to pulmonary neoplasms. 

A bronchus blocked by a tumor may become 
bronchiectatic in which case the bronchiectasis 
may be the outstanding roentgen finding. 

The center of a solitary round tumor may 
become necrotic and evacuate itself to reveal 
a round shadow with the characteristic fluid 
level of a pulmonary abscess. 
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Thus it may be seen that the classical roent- 
gen findings of bronchogenic carcinoma are 
those produced by varying degrees of bronchial 
obstruction. Small tumors on the wall of a 
bronchus produce no changes in most instances. 
Thus, negative roentgen findings in a patient 
who has occasional slight hemoptysis or who 
complains of a wheeze should not exclude fur- 
ther diagnostic studies, especially a broncho- 
scopic examination. Slightly larger tumors will 
manifest their presence on roentgenograms by 
signs of obstructive emphysema, the heart and 
mediastinum being shifted away from the 
affected side on expiration. Finally, total 
bronchial obstruction with collapse of the seg- 
ment, the lobe, or the whole lung distal to the 
tumor is the most common roentgenologic 
manifestation of an intrabronchial neoplasm. 

Bronchoscopy. The bronchoscopic picture is 
extremely variable. Usually the carcinoma is a 
soft, red, fungating papillomatous type of 
tumor which completely occludes a major 
bronchus. 

Trcatmait. The treatment of bronchogenic 
carcinoma is primarily surgical. Roentgen 
therapy has received much consideration. In the 
authors’ experience it has been of assistance in 
alleviating bronchial obstruction in some 
instances thus affording palliation . — Mary 
Frances Fastine. 

Gross, Robert E., and Lewis, James E., Jr. 

Defect of the anterior mediastinum,- success- 
ful surgical repair. Surg., Gynec. fs? Ohst., 

May, 1945, So, 549-554- 

The substance of the anterior mediastinum 
is such that it offers relatively little resistance 
to displacement and hence it may bulge to 
either side. Herniation through the medias- 
tinum is a well recognized phenomenon and has 
frequently been seen in conjunction with 
lesions which disturb the normal pressure rela- 
tionships on the two sides of tlie chest. Under 
such circumstances a lung Avh'ich bulges into the 
contralateral side of the thorax is always 
covered by its parietal pleura. 

Distinct from subjects with a mediastinal 
hernia are those rare individuals in whom an 
actual communication exists between the two 
pleural spaces. This latter, congenital type of 
anatomical curiosity is probably best explained 
on the basis of an over-encroachment of the 
lungs in a forward and then medial direction 
during fetal life, so that the yielding anterior 
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mediastinum becomes compressed and re- 
sorbed. If such encroachment is of only mod- 
erate severity, a septum-like type of anterior 
mediastinum could presumably result— such 
as that normally present in the dog. If, how- 
ever, the encroachment is more advanced, the 
pleurae which appose one another may disap- 
pear and an opening of variable size can de- 
velop between the two cavities. 

A large communication between the pleural 
cavities, per se, probably causes no physiologi- 
cal abnormalities or clinical symptoms. How- 
.ever, a mediastinal opening is a definite hazard 
if in addition there is some associated malforma- 
tion or disease which disturbs the pressure 
equality which normally exists in the two sides 
of the chest. An example of such a mechanism 
is demonstrated by the authors’ case. 

Su?nmary of Case Report. K four year old child 
had a large opening in the anterior media- 
stinum, a free interpleural communication and 
an anomaly of the right upper lobe bronchus. 
Deficiency of the bronchial cartilage allowed 
this airway to collapse in such a manner that 
air entered the upper lobe and became en- 
trapped therein. Marked emphysema of the 
right upper lobe allowed it to protrude through 
the mediastinal opening and to invade the left 
pleural cavity. This child had intermittent at- 
tacks of severe respiratory distress, dyspnea, 
and cyanosis. These were completely relieved 
by simultaneous closure of the anterior media- 
stinal defect and removal of the anomalous 
right upper lobe. This is apparently the first 
recorded instance of surgical repair of an 
anterior jiiediastinal defect . — Mary Frances 
Fastine. 

White, James C., Poppel, M. H., and Adams, 
Ralph. Congenital malformations of the 
first thoracic ribj cause of brachial neuralgia 
which simulates cervical rib syndrome. Stirg., 
Gynec. & Obst., Dec., 1945, Si, 6^2~^59- 

The circulatory disturbances and neuralgias 
of die upper extremity which frequently result 
from cervical ribs or hypertrophy of the ante- 
rior scalene muscle are well understood. It is 
not generally appreciated, however, that a 
similar picture may be produced by a congenital 
abnormality of the first thoracic rib. The 
audiors review the literature and add 10 new 
examples of this little known anomaly. Five of 
these have come to operation for relief of 
specific complaints, while 5 others have re- 
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mained wholly asymptomatic. Roentgenograms 
are reproduced of 8 of the 10 cases to illustrate 
different varieties of the deformity. 

Summary. Congenital anomalies of the first 
thoracic ribs are not extremely rare. 

First rib malformations generally consist of a 
rudimentary structure terminating in a syno- 
stosis or pseudarthrosis with the second rib 
near the scalene tubercle, or in a free end in the 
soft tissues at the base of the neck, which may 
be connected by a ligamentous band with the 
manubrium sterni. On very rare occasions the 
first rib may have a distinct joint near its 
lateral angle before it fuses with the second. 

Other skeletal abnormalities are frequently 
present which cause further distortion of the 
thoracic outlet. They consist of deformities of 
the second rib, the upper end of the sternum, 
scoliosis of the cervicothoracic spine, and 
vertebral anomalies. 

Congenital malformations of first thoracic 
ribs are best explained by errors of bodily seg- 
mentation in early embryonic development. 
These are brought about by abnormal forma- 
tion of the brachial plexus and blood vessels, 
which make their appearance before the bony 
skeleton. Examples of posterior fixation of the 
brachial plexus and abnormalities in the ar- 
rangement of the arteries at the thoracic outlet 
were encountered in 2 of the authors’ cases. 

Symptoms and clinical evidence of abnormal 
first ribs consist of supraclavicular bony 
prominence, irritation or paralysis of the 
brachial plexus, and compression of the sub- 
clavian vessels as they cross the defective rib. 

Cervical arthritis, early carcinoma of the 
thoracic apex, and herniation of the lower 
cervical intervertebral discs must be considered 
in the differential diagnosis of brachial neuralgia 
even in the presence of an anomalous rib, 

A considerable proportion of first rib de- 
formities are large enough to cause direct 
mechanical compression of the nerves and ves- 
sels at the thoracic outlet. When symptoms are 
attributable to this condition, conservative 
orthopedic measures should be tried before 
surgical intervention. Scalenotomy alone rarely 
suffices to decompress these structures, but 
must usually be accompanied by radical resec- 
tion of the rib from a point close to its articula- 
tion with the transverse process forward to its 
attachment to the second rib or where it 
disappears beneath the clavicle. In cases in 
which an incomplete removal has been per- 


formed through the anterior supraclavicular ap- 
proach, the central end of the rib may still cause 
irritation of the plexus. Resection of such a 
stump is then best accomplished through 
the posterior approach . — Mary Frances V aslinc. 

ABDOMEN 

Jones, T. E., and Kehm, R. W. Total gastrec- 
tomy; report of eight cases. Surg., Gynec. Cf? 

May, 1945, So, 534-538. 

Indications. Total gastrectomy is particularly 
adaptable for the linitis plastica type of 
stomach. However, it is also indicated in neo- 
plasm extending into the cardiac end of the 
stomach and, even in deep penetrating ulcers 
located high in the stomach and therefore not 
amenable to medical management or to sub- 
total gastrectomy. 

Physiologic Effects oj Total Gastrectomy . The 
digestive disturbances most commonly en- 
countered are diarrhea, steatorrhea, dysphagia 
and biliary regurgitation. 

Alterations in the hemopoietic system after 
total gastrectomy are to be expected. Castle 
showed that pernicious anemia is at least 
partly due to loss of intrinsic factor from the 
stomach. Yet paradoxical as it may seem, the 
anemia is usually not pernicious but rather 
secondary or iron deficiency anemia of the 
normocytic, normochromic type. 

Observations. Total gastrectomy is of extreme 
scientific interest and will open new fields for 
experimental physiologists. Questions which 
remain to be answered are; Why do these pa- 
tients not develop pernicious anemia if the 
intrinsic factor is necessary to hemopoiesis? 
Why is the removal of the stomach followed in- 
variably by steatorrhea and occasionally by 
diarrhea? What digestive disturbances follow 
loss of gastric enzymes ? — Mary Frances Vastine. 

PoLAYES, S. H., and Nevins, Thomas F, Fatal 
hemorrhage from an angiomatous polyp of 
ileum complicating pregnancy. Am. J. Ohst. 
& Gynec., Aug., 1945, 50, 207-212. 

The literature contains reports of approxi- 
mately 93 cases of angioma of the gastrointesti- 
nal tract. Kaijser collected and classified in 
table form 74 cases of angiomas of the gastro- 
intestinal tract, of which 8 occurred in the 
ileum. In most instances, the angioma was one 
of several similar lesions co-existing in other 
segments of the intestines, especially in the 
jejunum. In very few was the lesion solitary and 
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limited to the ileum as in the case reported by 
the authors. 

DisaissiofK Bleeding vascular lesions of the 
gastrointestinal tract may be due to telangiec- 
tasia (local or as an expression of a general 
diathesis), varicosities, or true neoplasms. The 
latter include cavernous angioma, capillary 
angioma, and angioendothelioma. 

Grossly the lesions may manifest themselves 
in the form of ulcers, fungating bulky masses 
projecting into the lumen, or strictures. 

In the case reported, a true neoplasm in- 
volving all layers of die portion of the ileum 
affected, was found. There was a marked 
tendency to ne\ms formation in the skin of this 
patient. There may have been a relationship to 
the angiomatous polyp in the ileum since many 
of the skin nevi were capillary angioma. Clini- 
cally it was noted that the pigmented nevi of 
skin became more accentuated and increased in 
number with pregnancy. It is conceivable that 
the state of gravidity activated the angioma as 
well as the skin nevi. 

Kaijser mentions that in one of his cases of 
angioma of the stomach, bleeding increased 
with puberty. He mentioned puberty and 
gravidity among the endogenous stimuli which 
maj' activate the dev’'elopment of angiomas. — 
Mary Fra 7 fces Fasthie. 

Griffin-, Willi.am D., B.a.rtron-, George R., 

and Meyer, K.^rl A. Volvulus of the sig- 
moid colon ; report of twenty-fit'e cases, b’w^., 

Gyiiec. & Obst., Sept., 1945, Si, 287-294. 

Yohmlus of the sigmoid colon is very uncom- 
mon in the United States. Tliis is not true in 
Eastern Europe, for of 215 cases of intestinal 
obstruction reported by Pearlman from a Rus- 
sian clinic, I II, or more than half, were cases of 
vohmlus. 

The authors reviewed the clinical and surgical 
records and the roentgen studies on 25 cases of 
vohmlus of the sigmoid. The following con- 
clusions were reached: 

I. There are two main types of sigmoid 
vohuilus: a. Acute (7 cases), characterized by 
occurrence in tlie younger age groups, short 
Onset, equivocal history of constipation, early 
transient emesis, generalized cramping abdomi- 
nal pains, abdominal tenderness, acute disten- 
tion, and- marked prostation. These patients 
tend to develop gangrene early and run a 
fulminating course, b. Subacute (18 cases), 
characterized by occurrence in the older age 


groups, of a more gradual onset of symptoms, 
history ot previous attacks and constipation, 
and emesis late in tlie course of the disease. 
These patients tend to develop gangrene slowly 
and run a more moderate course. 

2. Seventy-six per cent of the patients were 
unable to take an enema of more than 500 cc. 

j. The single most helpful aid was roentgen 
examination. The t^.'pical roentgenographic 
findings are: tremendously dilated sigmoid loop 
situated in the right abdomen; moderate dis- 
tention of the colon above the vohmlus; absence 
of a collection of fluid witliin the bowel; “ace of 
spades” appearance of the barium enema 
opacity. (The barium enema shows a normal 
mucosal pattern in the sigmoid and rectum 
distal to the dilated loop. The upper end of the 
opacity, however, comes to a sharp point and 
produces the appearance of an “ace of spades’'.J 

4. Vohmlus of the sigmoid tends to recur and 
therefore simple detorsion is not the treatment 
of choice, 

5. Exteriorization and second stage resection 
give the best results. — Mary Frances Fasthie. 

H-awe, Philip. The surgical aspect of intestinal 

amebiasis. Surg., Gynec. Cf? Obst., Oct,, 1945, 

( 5 /, 3 87-404. 

The object of this paper is to review the types 
of intestinal amebiasis which frequently arise in 
surgical practice in endemic areas; distant 
complications, such as hepatic abscess, are not 
included. It is based on experience gained 
during four years of hospital work in the tropics 
and on a study of the literature. The observa- 
tions are supplemented with illustrative ex- 
amples from a series of 450 cases of intestinal 
amebiasis admitted to a British General Hospi- 
tal in South India between July, i 94 -> 
March, 1944. 

Suviiuary and Conclusions 

1 . Intestinal amebiasis is the disease of major 
surgical importance in endemic areas. ^Yith the 
return of the forces from the East, examples of 
this disease must be expected in general prac- 
tice. 

o. The clinical and roentgenological mani- 
festations of the localized forms of intestinal 
amebiasis may be indistinguishable from those 
of surgical diseases, acute or chronic. It is 
usually, but not always, possible to find the 
Endamoeba histolytica in the stools; sigmoidos- 
copy may succeed when examination of the 
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stools fails. The response to emetine is of con- 
siderable diagnostic significance, but occasion- 
ally the condition is resistant to the drug, and 
exploration or biopsy is then required. The 
possible coexistence of amebiasis with other 
lesions must not be overlooked. 

3. Perforation of an amebic ulcer is to be 
expected in less than 3 per cent of cases. It is 
most often associated with fulminating infec- 
tions. Toxemia may mask the clinical signs, and 
if gangrene is present recovery, even with opera- 
tion, is very unlikely. 

4. The clinical features of acute cecal 
amebiasis and acute appendicitis have much in 
common; the differential diagnosis may present 
great difficulty, but in view of the special risks 
of operation in cases of cecal amebiasis, every 
endeavor should be made to obtain a clinical 
diagnosis. If exploration proves necessary, 
manipulation of the cecum should be avoided as 
far as possible, and, unless the appendix is 
obviously in a dangerous condition, it should 
not be removed if amebiasis is found; emetine 
should be given at once after operation. 

5. However suggestive of acute appendicitis, 
operation should not be advised in any case 
with an inflammatory mass until cecal amebi- 
asis has been excluded. Amebic appendicitis is 
regarded for purpose of diagnosis and treat- 
ment as an extension of cecal amebiasis — unless 
complicated by abscess or perforation, it is a 
medical disease. 

6. Unsuspected intestinal amebiasis and 
post-dysenteric conditions of non-appendicular 
origin often give rise to symptoms very sug- 
gestive of chronic appendicitis. Before ap- 
pendicectomy is advised, these conditions must 
be carefully excluded. Operation is occasionally 
required for residual appendicular disease fol- 
lowing cecal amebiasis. 

7. Examples of localized chronic amebic 
colitis and ulceration of the rectum which may 
be mistaken for carcinoma or other surgical 
diseases are common in endemic areas. Minor 
anorectal conditions, such as piles, fissure and 
fistula, may result from unsuspected mild or 
chronic amebiasis. 

8. With few exceptions, abdominal or rectal 
operations are strongly contraindicated in pa- 
tients suffering from intestinal amebiasis — they 
are often followed by serious complications 
peculiar to this disease. If operation is neces- 
sary, or if amebiasis is discovered at exploratorj' 
operation, the sooner the emetine is com- 
menced the better. .Appendicostomy and ceco- 


stomy have no place in the treatment of this 
condition. — Mary Frances Vasline. 

GYNECOLOGY AND OBSTETRICS 

Willson, J. Robert. Carcinoma of the cervix 
complicated by pregnancy. Am. J. Obst. & 
Gynec., Sept., I 945 > 50 > 275-^83. 

Six patients with carcinoma of the cervix and 
pregnancy have been treated at the Chicago 
Lying-in Hospital since 1931. 

Diagnosis. Bleeding which appears during 
early pregnancy and which persists for more 
than one week despite bed rest may be due to a 
malignancy. There are no subjective symptoms 
in the early case of carcinoma of the cervix. 
The signs during pregnancy are exactly like 
those which characterize the same lesion in the 
non-pregnant uterus: abnormal discharge or 
bleeding which, characteristically, is painless, 
irregular, progressive in amount, and prone to 
follow trauma. 

Prognosis. The prognosis for carcinoma of the 
cervix discovered during pregnancy and prop- 
erly treated seems to be at least as good as that 
in the non-pregnant individual. The belief that 
the rate of growth of carcinoma of the cervix is 
increased by the pregnancy has not been sub- 
stantiated. Teller, after demonstrating that the 
relative number of carcinomas occurring during 
pregnancy was significantly less than the num- 
ber occurring in similar age groups in the non- 
pregnant, concluded that pregnancy not only 
increases the resistance to cancer, but raises 
the average age of its occurrence and retards its 
progress. 

It has been suggested that the marked rise in 
the estrogenic hormones during pregnancy may 
be a factor both in the production and extension 
of the disease. However, no malignancies de- 
veloped in a group of animals studied by Emge 
and he concluded that the role of the estrogenic 
hormones in the production of cancer is sec- 
ondary to, and limited by, the hereditary 
factors. 

The Fetus. If external irradiation is given 
over the uterus during early pregnancy and 
abortion does not follow, fetal abnormalities 
occur in a high percentage of cases. Micro- 
cephalic idiocy has been the defect most com- 
monly noted. Murphy advises artificial inter- 
niption of any pregnancy which continues after 
irradiation. 

Treatment. 

I . First trimester — Roentgen therapy should 
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be started as soon as the diagnosis is estab- 
lished. If abortion does not occur (usually dur- 
ing the third week), curettage is done. External 
irradiation (3,000 r to each parametrium) is fol- 
lowed by radium insertion after die uteras is 
empty. The total radium dosage consists of at 
least 5,000 mg-hr. of which one-third is de- 
livered to the uterus and two-thirds to the cervix 
and surrounding parametrium. 

a. Second trimester — Early in this trimester, 
treatment is as above but the interruption of 
pregnancy is less consistent. Effective irradia- 
tion to the pelvis is therefore diminished be- 
cause of the increased size of the uterus. 

During the late second trimester, an initial 
surface interstitial and/or intracervical applica- 
tion of the radium may be followed, after the 
reaction has subsided, by cesarean hysterec- 
tomy. A complete course of roentgen therapy, 
which may be started as soon as the wound is 
healed, is followed by the intrauterine applica- 
tion of radium to complete the total dosage. 
Delivery from below is contraindicated unless 
the lesion is very small. . 

3. Third trimester — ^The treatment in this 
period is much like that during the latter part 
of the second trimester. Tliere is no reason for 
delaying the initial treatment of the cancer. In 
tile majority of cases, abdominal delivery is the 
method of choice. 

Stwwiary. A high fetal mortality is inevitable 
since it is usually unwise to resort to methods of 
treatment which attempt to preserve the fetus 
but which may decrease the chances for cure of 
the neoplasm . — Mary Frances Fastine. 

Melody, George F., Faulkner, Robert L., 
and Stone, Sidney J. Adenoacanthoma of 
the ovary, y. Oht. fv Gjv/rr., May, 1945, 

49 , 691-695- 

The term adenoacanthoma is applied to tu- 
mors composed of glandular and squamous ele- 
ments. Descriptions of such lesions encountered 
in the esophagus, stomach, gallbladder, pan- 
creas, sigmoid, thyroid and lung have been 
reported sporadically in the literature. The fact 
that occasionally, carcinoma of the corpus uteri 
are composed of both glandular and squamous 
cells is w-ell known. The authors have been un- 
able to find any case reports of primary adeno- 
acanthoma of the ovary. Tw-o such cases are 
presented by them. 

Discussio?!. It is the conclusion of Novak 
that the “epidermization” as seen in fundal 
adenoacanthoma is the result of metaplasia of 


the cylindrical to the squamous type of epi- 
thelium. A study of cervical biopsy material re- 
veals the very great frequency of metaplasia of 
the normal columnar to the squamous type of 
epithelium in inflammatory lesions of the cervix 
uteri. Moreover, it is recognized that the germi- 
nal epithelium covering ovaries which are 
inv'olved in chronic perioophoritis occasionally 
undergoes squamous metaplasia. Then, there is 
the condition known as cystic fibrosis of the 
pancreas in which, due to the impaired absorp- 
tion of fat-soluble vitamin A, there is a pro- 
nounced squamous metaplasia of the bronchial 
mucosa. It would appear, therefore, that 
squamous metaplasi.r is really of rather frequent 
occurrence in a wide variety of pathologic 
processes, running the gamut from chronic in- 
flammatory lesions, and a vitamin deficienc}' 
state, to frank neoplasms. It seems entirely 
tenable, therefore, to assume that the squamous 
elements in the ovarian adenoacanthomas 
herein presented are, in fact, the result of the 
ubiquitous process of metaplasia. 

Another plausible hypothesis for the presence 
of squamous epithelium in ovarian carcinoma is 
the supposition that such may result from Walt- 
hard’s islands. .“According to Ewing, the latter 
are thought to result from “invaginations of 
celomic epithelium.” The manifold possibilities 
of celomic epithelium on differentiation are well 
known. It may well be that the origin of the 
squamous elements in ovarian acanthoma is 
identical with the generally accepted theory of 
histogenesis of Brenner tumor, viz., Walthard’s 
rests . — Mary Frances Fastine. 

Hodgson, Jane E., Dockerty, M. B., and 
Mussey, R. D. Granulosa cell tumor of 
the ovary; clinical and pathologic review of 
sixty-two cases. Surg.y Gynec. & Obst., Dec., 
1945, Si, 631-642. 

In their summary and conclusions, the au- 
thors include the following observations as a re- 
sult of their study of 6a granulosa cell tumors. 

1. These 62 granulosa cell tumors removed 
surgically between 1910 and 1944 constitute 
1.63 per cent of the ovarian tumors (3,800) en- 
countered during this period. About 60 per cent 
of these tumors were found in women who had 
passed the menopause. 

2. The most common clinical symptoms were 
uterine bleeding (74 per cent), amenorrhea (22 
per cent), and abdominal enlargement (29 per 
cent). The tumors that produced these symp- 
toms grew slowly and might have been present 
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for as long as thirty-five years. 

3. Urinary assays in one case (a woman aged 
fifty-seven) were positive for 8 rat units of es- 
trogen per liter of urine excreted during the first 
twenty-four postoperative hours. The excretion 
dropped to zero during the next twenty-four 
hours. 

4. Further evidence of hyperestrinism in this 
series is afforded by symptoms of precocious 
puberty, amenorrhea, and postmenopausal 
bleeding and is supported by the incidence of 
adenomyosis and endometriosis (0.6 per cent) 
which often occurred in post-menopausal pa- 
tients; uterine fibromyomas (51.6 per cent); 
uterine hypertrophy (59.6 per cent) and pro- 
liferative endometrium (67 per cent). 

5. There is a suggestion that granulosa cell 
tumors may produce the differentiative hor- 
mone, progesterone. 

6. Twenty-one per cent of the 38 postmeno- 
pausal patients who had granulosa cell tumor 
also had endometrial carcinoma. In 3 of these 
cases, carcinoma of the breast also developed. 
This phenomenon of coexistent ovarian, endo- 
metrial, and mammary carcinoma in the human 
being bears a marked similarity to the results of 
experiments on laboratory animals in which 
estrogen stimulation appears to be a factor in 
carcinogenesis. 

7. Pathologically, the tumors appeared to be 
of a low order of malignancy as determined by 
histologic grading. 

8. Chemical analysis of four granulosa cell 
tumors indicated an excess of cholesterol and 
cholesterol esters as compared to the normal 
content of these substances in the ovaries. In 
general, this increase in lipoid content was 
thought to be related to storage of estrogenic 
hormone. 

9. In this group of 62 cases of granulosa cell 
tumor there were 4 definite recurrences and i 
possible recurrence. The appreciable incidence 
of recurrences among older patients indicated 
that bilateral oophorectomy with hysterectomy 
is advisable for granulosa cell tumors affecting 
women past middle life. Less radical procedures, 
on the other hand, seem to be indicated for 
granulosa cell tumor among younger women in- 
asmuch as no recurrences were noted and preg- 
nancy subsequently occurred in 3 cases. 

10. The authors’ experience with postopera- 
tive irradiation for granulosa cell tumors in 
postmenopausal patients is not sufficient to 
warrant recommendations concerning this mode 
of treatment. Howev'er, it cannot be stated that 


such treatment might not be of value. Preopera- 
tive irradiation of the tumor may- produce 
temporary regression with cessation of post- 
menopausal bleeding. If granulosa cell tumors 
are to be cured by irradiation, apparently the 
dosage must be markedly increased, if feasible, 
above the amount hitherto employed. — Mary 
Frances Vastine. 

GENITOURINARY SYSTEM 

Moe, Russell J. Duplication of right kidney 
pelvis and ureter with extravesical ureteral 
opening. Am. J. Obst. Gynec., May, 1945, 
641-646. 

Ectopic ureters are found more frequently in 
females than in males, the ratio being about 2; i. 
The reason for this is that in the female an 
ectopic ureter usually opens distal to the vesical 
sphincter and produces a dribbling incontinence 
in females is found present since birth, but in 
spite of this there is normal emptying of the 
bladder. 

Diagnosis. A dribbling incontinence of urine 
in the presence of normal bladder function is 
pathognomonic of ectopic ureter when occur- 
ring in a female. In the majority of instances 
this symptom has been present as long as the 
patient can remember. In a few reported in- 
stances the incontinence is present only when 
the patient is in the upright position. 

Much patience and diligence are often neces- 
sary in locating the orifice of the ectopic ureter. 
An intravenous pyelogram which shows mul- 
tiple pelvis on one side, and this in the presence 
of incontinence, should make one suspicious of 
an ectopic ureter. 

According to \Yeigert’s law, the ureter drain- 
ing the upper part of the kidney opens lower in 
the urinary tract and it is always this orifice 
which is ectopic. 

Treatment. The functional value of the kidney 
on the opposite side should be determined be- 
fore any treatment is attempted. 

Heminephrectomy seems to be the procedure 
of choice where the segment of kidney drained 
by the ectopic ureter is small and therefore 
functionally of little value. 

The accessory kidney pelvis and ureter are 
usually infected so implantation of the acces- 
sor>'’ ureter into the bladder does not seem to be 
a wise procedure. — Mary Frances Vastine. 

Pratt, J, P., and Schaeffer, Robert L. Sex 
precocity, virilism, adrenal cortical tumor. 



VoL. 56, No. 6 


Abstracts of Roentgen and Radium Literature 


799 


Ain. y. Oh. if? Gynec., MaVj 1945, 4p, 623- 

633* 

Classification of sex precocity is difficult be- 
cause no two cases reported are exactly alike. 
The alteration in development may be due to 

(i) endocrine hyperfunctional tumors (adrenal, 
ovary, testis), (a) endocrine hyperfunction with 
or without cellular hyperplasia, (3) tumors in 
the region of the third ventricle, and (4) pineal 
tumor. 

Sex precocity is not rare. In survey of 2,311 
delinquents in the preadolescent and adolescent 
age groups, it was revealed that sex precocity 
occurred in thirteen, or 6.8 per cent of them. 
Three case reports are given: 

Case 1. A girl, aged two years nine months, 
who showed marked signs of virilism, was oper- 
ated upon and an encapsulated tumor in the 
right adrenal was removed. At the end of a pe- 
riod of six years there have been no signs of 
metastasis. There has been marked reversal 
from the original picture to that of the normal 
female child. 

Case 2. A female child at four months of age 
presented signs of virilism which increased until 
near her death at the age of twenty-five months. 
The first lesion noted was fibrosarcoma of the 
cheek. This metastasized to the left adrenal 
which accounted for the signs of virilism. The 
death of the patient was due to the malignant 
tumor of the cheek and its metastases. The 
virilism appeared as a consequence of metasta- 
ses to the adrenal. 

Case 3. This girl, aged eight years four 
months, displayed signs suggesting virilism. 
-Adrenal tumor was suspected, but exploratory 
operation revealed no adrenal enlargement. The 
discrepancies, when compared with the other 
two patients, were lack of increased statural 
growth, no change in voice, and only moderate 
enlargement of the clitoris. Her behavior was 
masculine. 

Discussion. Sex precocity is more frequent in 
the female. Virilism in the female signifies sex 
reversal and is comparable with sex precocity in 
the male. 

In his discussion of this paper, Dr. Novak 
brings out the following points: (i) The dis- 
tinction which gynecologists most frequently 
must make in the cases of precocious puberty is 
between that of the granulosa cell tumor variety 
and that of constitutional tj^pe. The other pos- 
sible causes are, as a rule, readily eliminated. 
For example in the adrenal cases, a precocious 


puberty characterized by heterologous sex 
characters is exhibited. They show hypertri- 
chosis but the hair growth involves not only the 
genitals and axillae, but usually other parts of 
the body, like the abdomen or extremities, 
with at times tufts of hair on the back. In the 
granulosal and constitutional cases, on the 
other hand, the hair is apt to be limited to the 
genitals and axillae, just as it is in the girl at 
normal puberty. 

(2) In tire adrenal cases there is often marked 
hj’pertrophy of the clitoris which is never seen 
in the constitutional or granulosa-cell tumor 
cases. Finally, the precocious development seen 
in the adrenal cases is associated in only a 
minority of cases with precocious menstruation, 
a characteristic manifestation in the other two 
chief varieties. 

(3) The pineal tumor group, the tumor usu- 
ally being a teratoma, does not concern the 
gynecologist, since practically all known in- 
stances have occurred in males. Furthermore, 
the precocious changes are probably due to in- 
volvement of certain brain areas rather than 
of the pineal body itself. Other causes of pre- 
cocious puberty, such as tumors of the hj'po- 
thalamic areas, are commonly characterized by 
definite cerebral symptoms far graver than the 
precocious sex changes. 

(4) The granulosa cell tumor variety presents 
changes like those we might expect from the 
administration of large amounts of estrogen to 
infants or young children, and the menstrual 
bleeding which they show is purely estrogen - 
induced and not associated with ovulation. In 
this important respect they differ from the tar 
more common cases of constitutional or genic 
tj'pe, in which o\mlation does occur, precocious 
pregnancy being, therefore, possible. Unless one 
can actually palpate an enlargement in one or 
the other ovary, one should lean toward the 
diagnosis of the constitutional type. Mary 
Frances Fas fine. 

SKELETAL SVSTEjr 

Knepper, Paul A. Parachute fractures. Surg., 

Gynec. & Ohf., July, 1945, Sr, 53 ~S 5 - 

A survey of fractures which occurred in a 
regiment of paratroop infant!*}' during a six 
month period of intensive training is presented. 
The over-all incidence of casualties was as high 
as 10 per cent in some of the jumps at the be- 
ginning of training. The number of accidents 
was rapid!}’ reduced until at the end of the pe- 
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riod of training, the casualty rate was less than 
I per cent. 

The optimum speed of the airplane during 
release of parachutes is about 1 00 miles per 
hour for a static line jump. The jumps were 
made at 800 feet above ground level in the be- 
ginning of training, gradually dropping to 600 
feet as the program went on. The impact at 
which the parachutist hits the ground is equal 
to that of a fall from a height of 10 to 15 feet, 
A wind of over twelve to fifteen miles per hour 
greatly increases the number of casualties. 

Types of Injuries in Parachute Jumpers. 

1 . Psychoneuroses, including hysterical states 
and malingering, were very uncommon. 

2. Back injuries were not common. There 
were 7 cases of compression fractures of the 
vertebrae. None was complicated by paralysis. 
No cases of protruded intervertebral disc were 
found. Back sprains of any severity were un- 
common as the men were taught to land on 
their feet and roll forward. The 7 cases of com- 
pression fracture were all associated with one or 
two complications; the primary “chute” did not 
open and the secondar)' “chute” was used, or 
another parachutist accidentally emptied part 
of the air from the “chute” which carried the 
man who was injured. There were no compound 
fractures and no fatal accidents. 

3. Head injuries included a linear fractures 
and 4 basilar ones. These injuries all happened 
in a high wind which caused the parachutist to 
land sideways, striking the head in some man- 
ner. 

4. .■\cromiociavicular separations were not 
common. Injuries to the acromioclavicular 
joint were treated by depression of the clavicle 
and immobilization. Separation of the conoid 
and trapezoid ligaments was repaired by open 
operation. 

5. Fracture of the posterior lip of the tibia is 
so typical a parachute injury that it has been 
named “paratrooper fracture” by Tobin. Para- 
chutists were taught to land on the ball of the 
}oot. 'Phis is possible if there is no wind and the 
terrain is even, but too often this is not the 
situation. 7 'hese fractures occur when the 
weight of the body is transmitted through one 
foot instead of being divided. 

A method of treatment was established; (i) 
A padded plaster cast is applied from the base 
of the toes to the tibial tuberosity. (2) The foot 
is placed in the neutral position. (3) The ankle 
is placed in exactly 90 degrees dorsiflexion, (4) 


An anesthetic may be necessary to get the 
ankle in proper position. (5) The patient is on 
absolute bed rest for one week, with elevation of 
the extremity on two pillows. (6) After one 
week, the cast is removed and replaced by an- 
other cast with a very small amount of padding, 
A section of wool felt 2 by 2 inches is placed 
dorsally over the tarsal bones, (7) After forty- 
eight hours the patient is allowed to walk on the 
leg. No crutches or walking calipers are em- 
ployed. The cast will frequently break on the 
bottom but good support is given to the ankle 
nevertheless. (8) The cast is removed after two 
weeks and daily whirlpool baths of thirty 
minutes in the morning and infra-red treatment 
for one hour in the afternoon are given. One 
week of this treatment will suffice ordinarily 
and parachutist is ready for full duty, including 
marches . — Mary Frances Vaslinc. 

ScHMiER, Adolph A. The internal epicondylar 

epiphysis and elbow injuries. Surg., Gynec. & 

Obst.^ April, 1945, 80, 416-421. 

Fracture dislocation of the elbow in children 
with inclusion of the internal humeral epicon- 
dyle into the joint is not a frequent injury. It is 
not as rare, however, as was formerly believed. 
The injury is of extreme importance since the 
full significance of the pathology is not always 
appreciated. The dislocation is easily diagnosed, 
but the displacement of the internal epicondyle 
into the joint is often unrecognized; the disloca- 
tion is reduced but the epicondyle remains 
within the joint. As a result the child may be 
doomed to markedly restricted painful range of 
motion in the elbow. It is highly important to 
suspect and look for a displacement of the in- 
ternal humeral epicondyle in every case of el- 
bow dislocation in children. 

Clinical Examination. This gives some indi- 
cation of the injury present, A dislocation is 
obvious and is easily recognized. The normal 
prominence of the internal humeral epicondyle 
should be looked for and its absence noted. 
Comparison should be made with the opposite 
normal elbow. The presence of localized tender- 
ness over the region of the epicondyle may be 
significant. 

The internal humeral epicondyle gives origin 
to a group of muscles by a conjoined tendon. 
These muscles are the pronator teres, flexor 
carpi radialis, palmaris longus, flexor digitorum 
sublimis (humeral head). By their action these 
muscles pronate the forearm, flex the wrist and 
fingers, and aid in flexing the elbow. 
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The center of ossification of the internal 
humeral epicondyle appears at about the age of 
five years and fuses at about the age of eighteen 
years. 

Evaluation of Study. A^mlsion of the internal 
humeral epicondyle may be simple or may ac- 
company elbow dislocation. Conversely, dis- 
location of the elbow may occur alone or be ac- 
companied by a separation of the internal 
humeral epicondyle. In those cases of disloca- 
tion in which the epicondyle becomes displaced 
within the joint it is highly important that the 
entire pathology be recognized early and treated 
without delay. Complete reduction can be ob- 
tained in those cases that are treated early by 
the closed method described by the author. The 
maximum length of time following injury in 
which closed reduction may be successful can- 
not be stated with accuracy. All of the patients 
in this series in which the dislocations were suc- 
cessfully reduced by the closed method were 
treated within twenty-four hours after injury. 
All of them obtained well functioning painless 
elbows , — Mary Frances Vasiine. 

MISCELLANEOUS 

Merritt, E. A., Den, A. J., and Wilcox, 
U. V. The effects of radiation therapy in 
Clostridium infection in sheep. Radiology, 
Oct., 1944, 43, 325-329- 

Experiments in the treatment of clostridium 
infection in sheep by irradiation were carried on 
for four months in 1942. Sheep were selected as 
experimental animals because the surface ir- 
radiated is a prime factor in computing radia- 
tion doses and this surface is about the same 
in sheep as in man. Twelve sheep with an 
average weight of 80 lb. were used and later 4 
sheep with an at'erage freight of 120 lb. added. 
The latter strain was more resistant to the 
disease than the former and so modified the 
statistical results. 

The mortality in the untreated animals of the 
first group was 86 per sent, while after the ad- 
dition of the second group it was 75 per cent; 
the mortality of the treated animals in the first 
group was 25 per cent before including the 
additional animals and 29 per sent after in- 
cluding them. The gangrenous process was 
more extensive in the untreated than in the 
treated animals. In all the treated animals the 
infection was limited to the inoculated thigh 
and leg and never spread across the perineum 
or along the fiank on the affected side. The 


immunity of animals should be tested before 
they are used for such experiments and those 
that are found immune rejected. 

The regulation U. S. Army mobile field unit 
was used for examination and treatment. Doses 
from 600 to 1,600 r were given, but treatment 
was determined in each case by the severity of 
the disease and the general condition of the 
animal. The best results were seen in animals 
that were given an early initial treatment of 
300 r with a second treatment of at least 200 r 
witiu'n six hours. There is no absolute rule for 
treatment e.vcept to treat early and adequately. 
— Audrey G. Morgan. 

Quimbv, Edith H. Dosage table for linear 
radium sources. Radiology, Dec., 1944, 43, 

Information in regard to dosage in gamma 
roentgens from linear sources such as are used 
in the treatment of cervical and rectal cancer 
has not heretofore been available. The author 
describes her method of determining dosage 
along a linear source and gives a diagram il- 
lustrating it and a table showing the gamma 
roentgens per 100 mg-hr. delivered at various 
distances from various points along such linear 
sources. No allowance is made for tissue ab- 
.sorption or scatter. Examples illustrating the 
use of tlie table are given. It is a simple matter 
to determine the dose delivered fat any point 
within a reasonable range of any linear source 
or simple combination of such sources kept in 
place for any specified time by the methods 
illustrated in these examples . — Audrey G. 
Morgan. 

Grav, L. H., Ellis, F., Fairchild, G. C., and 
Paterson, E. Dosage-rate in radiotherapy; 
symposium. Brit. f. Radiol., Nov., 1944, //, 

327-342- 

This is a very technical study of the effect of 
dosage rate in radiotherapy, illustrated with 
curves and tables showing the conclusions ar- 
rived at and tire reasons for such conclusions. 

It is based on experimental work on isolated 
tissues and cells, and the problems faced by the 
radiotherapist in treating the human body are 
more complex but the conclusions reached here 
may prove a valuable guide to the therapist. 

It seems probable that greater effects can be 
obtained by the use of high dosage rates than 
by the use of low ones and that a high intensity 
irradiation causes more damage to malignant 
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tissue than a low intensity irradiation without a 
corresponding increase in the damage to normal 
tissue. This conclusion seems to be confirmed 
by histological study and clinical observation. 
It is probable that the damage to malignant 
tissue is as permanent with high intensity ir- 
radiation as with low intensity irradiation. It 
is also probable that increased effects are ob- 
tained by prolonging the total time of irradia- 
tion and that the cause of this better effect is a 
greater uniformity of response in the cells of 
irradiated cultures . — Audrey G. Morgan. 

Mayneord, W. V. Energy absorption. III. The 
mathematical theory of integral dose and its 
applications in practice. Brit. J. Radiol., 
Dec., 1944, 17, 359-3^1‘ 

This is a very technical discussion of the 
mathematical theory of integral dose in whole 


body irradiation. “Volume integral dose,” 
"surface integral dose” and “line integral dose” 
are defined and the mathematical working out 
of the conclusions given in detail. Tables are 
given showing data in regard to integral dose 
during whole body irradiation of patients of 
varying size and shape. In a later paper it is 
hoped to discuss problems in the study of 
radium therapy with the sources of radiation 
near to or inside the body. Two mechanical 
methods of finding integral dose are described, 
one by measurement of the movement of 
planes about a fulcrum and the other by weigh- 
ing “tongues” of isodose curves cut from the 
roentgen film and dividing the weight of the 
bundle of tongues by the weight per unit area 
of the film. This is perhaps the easiest method 
of finding surface integral dose in a given plane. 
— Audrey G. Morgan. ■ 
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ileum complicating pregnancy (abs), 794 


807 

Hepatodiaphragmatic interposition of colon with 
gastric hypertrophy, 22 

Hepatoma, primary, of liver, spontaneous choie- 
cystoduodenal fisuda in patient with (abs), 

413 

Hepatosplenographv, thorotrast, ten years’ ex- 
perience with (abs), 130 

Hernia, inguinal, Meckel’s diverticulum strangu- 
lated in (abs), 4I4 

mesenteric pouch, simulating paraduodenal 
hernia (abs), 127 

Herniation, mediastinal, in artificial pneumothorax 
(abs), 120 

HERNiATiONS, lumbar disc, opaque myelography of 
(abs), 553 _ 

Histamine effect in irradiation sickness treated with 
benadryl, 21 1 

Historical data relating to discovery of roentgen 
rays, 220 

review of medical facts that can or cannot be 
proved by roentgen ray (abs), 271 

Hodgkin’s disease of breast (abs), 404 

Hormonal therapy, clinical and roentgenological 
study of effects of, on bone growth (abs), 
553 

Hypophysial fossa, observations concerning, 299 

Hypoproteinemia and eczema, experimental (abs) 
277 


Ileum, congenital atresia of (abs), 128 
Ileus, abnormal intestinal physiology associated 
with, SSS 

Indian Journal of Radiology, 784 
Induction roentgenogram as aid in appraising sub- 
sequent pulmonary lesions (abs), 401 
Infant larynx, hemangioma of (abs), 112 
three days old, niptured stomach in, 590 
Infants, generalized obstructive emphysema in 
(abs), 405 

roentgen therapy of hemangioma of larynx in 
(abs), 676 

suffering from chronic subdural hematoma, 
multiple fractures in long bones of, 163 
tuberculous pleurisy with effusion in (abs), 40S 
Infarcts, pulmonary, technique of roentgen demon- 
stration of, 736 
Injuries of kidney (abs), 549 
Inter-American Congress of Radiology, Second, 
announcement concerning, 541 
Intervertebral discs, cervical, lateral rupture of 
(abs), 136 . . , 

cervical, myelography in patients with ruptured. 


27 

in childhood, calcification of (abs), 670 
lumbar, opaque myelography of herniations of 


(•'ibs)> 553 . , 

protruded, and intraspinal tumors, differential 
diagnosis, and surgical treatment (abs), 137 
protnided lumbar, results of surgical removal of 

(abs), 137 
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protruded, pantopaque myelography as aid in 
preoperative diagnosis of (abs), 553 
structure and function of (abs), 137 
Imtestikal absorption and intestinal roentgenologic 
characteristics, studies of (abs), 277 
physiology, abnormal, some problems in, associ- 
ated with peritoneal adhesions and ileus, 

555 . . ^ 

Intestine, large, multiple carcinomas of (abs), 41 4 
large, pregnancy associated with carcinoma of 

(abs), 415 , r • • . • L 

roentgen diagnosis of volvulus of sigmoid with 

obstruction of, 480 
small, normal physiology of, 555 
surgical aspect of amebiasis of (abs), 795 
Iodine, radioactive, medical use of (E), 90 
Ionization measurements with bone chambers and 
their application to radiation therapy, 759 
Irradiation, beta, effect of, on rabbit’s eye, 50a 
sickness, histamine effect treated with benadryl, 
211 

sickness in rats, 631 

Isotopes, radioactive, use of, in leukemia (E), 777 

Joint disease, unusual case of (abs), 669 

Kerosene, ingestion of, complicated by pneumonia, 
pneumothorax, pneumopericardium, and 
subcutaneous emphysema (abs), 407 
Kidnev, agenesia of (abs), 133 

congenital solitary, military significance of 
(abs), 417 

pelvis, right, duplication of, and ureter with 
cxtravesical ureteral opening (abs), 798 
tumor, cortical (abs), 134 
Kidneys, arteriography in disease of (abs), 550 
injuries of (abs), 549 

problems of lithiasis in convalescent patient 
(abs), 550 

tuberculoma and tuberculous perinephric ab- 
scess (abs), 550 

Ku.ovoltage technique, high, simplification of 
roentgenography by, 660 
Knee, lipophagic granuloma of (abs), 265 

Labor, acquired bony abnormalities influencing con- 
duct of (abs), 263 

Larynx, adult and infant, hemangioma of (abs), 1 12 
carcinoma of, review of treatment and end re- 
sults of Brooklyn Cancer Institute (abs), 
_-74 

intrinsic carcinoma of, dose distributions in 
treatment of, by radium implantation 
(abs), 274 

roentgen therapy of hemangioma of, in infants 
(abs), 676 

Law'rence, Walter Sibley, 1867-1946, obituary, 

531 

portrait, 531 

Leukemia, use of radioactive isotopes in (E), 777 


Lipiodol, pulmonary reaction following intrabron- 
chial instillation of, in bronchial astham, 

5^9 . . . ... 

Lipoid pneumonia, diagnosis of, by aspiration biopsy 
(abs), 115 

Lipoma, retroperitoneal, roentgen diagnosis, 594 
Lipophagic granuloma of knee (abs), 265 
Lisfranc’s joint, luxation fracture of (abs), 263 
Lithiasis, renal, problem of, in convalescent patients 
(abs), 550 

Liver, primary hepatoma of, spontaneous cholecys- 
toduodenal fistula in patient with (abs), 413 
stones associated with cholelithiasis, incidence of 
(abs), 13^. 

Localization of foreign bodies by radiometric 
method (abs), 276 
Loeffler’s syndrome (abs), 115 
Lumbago, roentgen investigation of (abs), 264 
Lunate bone, dislocation of (abs), I40 
Lung, resection of, in pulmonary suppurative dis- 
eases (abs), 791 

Lungs, acute putrid abscess of (abs), 408 

and pleura, topographic anatomy of, 419 
diagnosis and treatment of abscess of (abs), 1 1 9 
disease of, in boiler-scalers (abs), 404 
induction roentgenogram as aid in appraising 
subsequent lesions of (abs), 401 
interlobar empyema, 1 56 
pathology of lesions in, in periarteritis nodosa 
(abs), 403 _ 

primary amyloidosis of, 577 
reaction in, following intrabronchial instillation 
of lipiodol in bronchial asthma, 569 
roentgenological manifestations of primary coc- 
cidioidomycosis of, 141 
solitary circumscribed tumors of (abs), 117 
technique of roentgen demonstration of infarcts 

in, 736 

transient infiltrations of, with blood eosinophilia 
(abs), 1 15 

Lymph nodes, tuberculous, perforation of, into 
trachea and bronchi (abs), 114 

Mackenzie Davidson lecture (abs), 272 
Malformations, congenital, of first thoracic rib 
(abs), 793 

Mandible, ramus of, tomography of (abs), no 
Manhattan Project, radioisotopes from, 392 
Martin, Charles L., President of American Ra- 
dium Society 1946-1947, portrait opposite 
page 279 

Mastitis, acute postpartum, roentgen therapy as 
adjunct in management of (abs), 676 
chronic cystic, classification of (abs), in 
Mastoiditis, chronic, value of axial projection of 
petrous bone in diagnosis of (abs), 399 
Measurements, absorption, for broad beams of i 
and 2 megavolt roentgen rays, 771 
ionization, with bone chambers and their ap- 
plication to radiation therapy, 759 



VoL. 56, No. 6 


Subject Index to Volume 56 


809 


Meckel’s diverticulum strangulated in inguinal 
hernia (abs), 4T4 

iSlEDiASTiXAL goiter, posterior (abs), 113 

herniation in artificial pneumotliorax (abs), icio 
Mediastinum, anterior, defect of, successful surgical 
repair (abs), 793 

posterior, tuberculoma of (abs), 113 
Medical facts that can or cannot be proved by 
roentgen ray (abs), 271 
use of radioactive iodine (E), 90 
Mental defectives, roentgenographic abnormalities 
of stomach and colon in (abs), 125 
Mesenteric pouch hernia simulating paraduodenal 
hernia (abs), 127 

Mesentery, dennoid cysts of (abs), 129 
Metastases, generalized, scirrhous adenocarcinoma 
of breast with (abs), 404 
Metastasis, bronchial adenoma with (abs), 409 
tumor, accidental trauma and (abs), 269 
Mid-Western Radiologists, clinical conference of, 
7S4 

Minnesota Radiological Society, 7S3 
Mucocele in frontal and ethmoidal sinuses, sim- 
plified surgical treatment (abs), 397 
Mutations, radiation, of genes, recovery from, 85 
Myelofibrosis, secondary, with progressive gen- 
eralized osseous ebumation, 470 
Myelogr.aphy in patients with ruptured cer\-ical 
inler\’etebral discs, 27 

opaque, of lumbar disc herniations (abs), 553 
pantopaque, as aid in preoperative diagnosis of 
protruded intervertebral discs (abs), 553 
MYO.^LAS, uterine, management of (abs), 275 
Myxom.a of bone (abs), 266 

N.ational Institute of Health research fellow- 
ships, 542 

Neck, pain referred to, due to lesions in ear (abs), 
no 

Necrosis, acute pancreatic, calcium change in (abs), 
129 

aseptic, in adults (abs), 138 
aseptic, of capital femoral epiphysis following 
adolescent epiphysiolysis (abs), 671 
Neopl.asm, malignant, of ceir’ix coincident with 
pregnancy, pathology of (abs), 416 
Neoplasms of anterior abdominal wall (abs), 124 
Neurofibromatosis, multiple, in siblings, massive 
- fibroma of maxillar}' antrum as part of 
(abs), 789 

Neutrons, action of, on bacteria (abs), 681 

action of, on developing rat retina (abs), 681 
New England Roentgen Ray Society, 98 
Nose, cartilaginous, fracture-dislocations of (abs), 
7S9 

sarcoid of (abs), 109 
tumors of (abs), loS 
Nucleus pulposus, phantom, 43 

Obstetrics, future of roentgenology in (abs), 131 . 


Oklahoma State Radiological Society, 7S4 
Optochi.4sm.atic arachnoiditis, 279 
Osler’s disease (abs), 268 

Osseous ebumation, progressive generalized, sec- 
ondary myelofibrosis with, 470 
Ossification, choroid (abs), 400 

index, revised, for detection of endocrine dis- 
orders in childhood, 716 
of coracoclavicular ligament following disloca- 
tion of acromioclavicular articulation, 607 
Osteochondritis of patella (abs), 264 
Osteochondrosarcom.a (abs), 673 
OsTEOM.A of frontal sinus (abs), 398 
Osteomyelitis, chronic, of pseudotumoral form 
(abs), 266 

due to granuloma inguinale (abs), 265 
Osteopathia condensans disseminata and polyosto- 
tic fibrous dysplasia in same patient, 174 
Otitis media, purulent, complicating aero-otitis 
media (abs), ~SS 

Otorrhea, cerebrospinal, traumatic pneumocepha- 
lus associated with, 179 
Ovary, adenoacanthoma of (abs), 797 

cystic pelvic chordoma simulating cyst of (abs), 

417 

granulosa cell tumor of (abs), 797 
postmenopausal carcinoma of (abs), 132 
relation of granulosa cell tumors of, to endo- 
metrial carcinoma (abs), 416 
spread of carcinoma of, with special reference to 
role of fallopian tube (abs), 41 5 
theca cell tumors of (abs), 133 

P.AiN, control of, in post-traumatic vasailar disturb- 
ances (nbs), 269 

referred to face, neck, upper extremity and chest 
due to lesions in ear (abs), no 
Pancoast lecture, 1945, 555 
P.ANCREAS, aberrant, 55 

acute necrosis of, c.alicum changes in (abs), 129 
relation of, to psoriasis, eczema and other dis- 
eases of skin, 58 

Pancre.atic nodule, aberrant, in stomach, roentgen 
demonstration of, 5S6 

Uimor, aberrant, in duodenal wall (abs), 412 
Panhysterectoma-, technique of, in treatment of 
uterine myomas (abs), 275 
P.ANTOP.AQ.UE myelography as aid in preoperative 
diagnosis of protruded inter\-ertebral discs 
(abs), 553 

Parachute fractures (abs), 799 
Paraplegic patients, para-articular calcification m 
lower extremities of, 712 

Par.athyroid gland, multiple adenomata of (abs), 
402 

P.arathyroidectoma’, calcinosis and scleroderma 
with (abs), 270 

Paresis, phrenic ner\-e, cystic disease in azygos lobe 
with (abs), 409 

Patell.a, osteochondritis of (abs), 264 
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Pathology of experimental miliary pulmonary tu- 
berculosis in rabbit, comparison of roent- 
genograms with (abs), 276 
Patients, convalescent, problem of renal lithiasis in 
(abs), 550 

Pelvimetry, precise (abs), 13a 
Pelvis, actinomycosis of, treated by surgery and 
roentgen ray (abs), 275 

cystic chordoma of, simulating ovarian cyst 
(abs), 417 

Peptic ulcer, benign or malignant (abs), 126 
on greater curvature of stomach (abs), 126 
Periarteritis nodosa, serial roentgenograms of 
chest as aid to diagnosis of (abs), 403 
Peritendinitis calcarea of shoulder joint, treat- 
ment of, by roentgen irradiation, 366 
Peritoneal adhesions, abnormal intestinal physiol- 
ogy associated with, 555 

Petrous bone, value of axial projection of, in diag- 
nosis of chronic mastoiditis and cholesteat- 
oma (abs), 399 

Photofluorography for chest surveys (abs), 401 
Phrenic nerve paresis, cystic disease in azygos lobe 
with (abs), 409 

Physiology, abnormal intestinal, associated with 
peritoneal adhesions and ileus, some prob- 
lems in, 555 

PirrsBURGH Roentgen Society, 393 
Pituitrin for concentrating diodrast in excretion 
urography (abs), 418 

Pleurisy, tuberculous, with effusion, in infants (abs) 
408 

Pneumocephalus, traumatic, associated with cere- 
brospinal otorrhea, 179 

Pneumoencephalography, value of, in diagnosis of 
optochiasmatic arachnoiditis, 279 
Pneumonia, atypical, simulating pulmonary tuber- 
culosis (abs), 1 15 

ingestion of kerosene followed by (abs), 407 
lipoid, diagnosis of, by aspiration biopsy (abs), 

primary atypical (abs), 116 
primary atypical, disease of segmental distribu- 
tion, 324 _ 

primary atypical, observations of roentgeno- 
graphic patterns (abs), 403 
primary atypical, statistical report of 196 cases 
(abs), 402 

tuberculous (abs), 117 

unresolved, importance of bronchography in 
cases of (abs), 1 16 

Pneumopericardium, ingestion of kerosene followed 
by (abs), 407 _ 

Pneumothorax artificial, mediastinal herniation in 
(abs), 120 

ingestion of kerosene followed by (abs), 407 
spontaneous (abs), I20 

Pnel-matosis intestinalis, roentgen diagnosis, 464 
Polyp, angionatous, of ileum, fatal hemorrhage 
from, complicating pregnancy (abs), 794 


Porencephaly, 441 

Pregnancy associated with carcinoma of large intes- 
tine (abs), 415 

carcinoma of cervix and (abs), 680 
carcinoma of cervix complicated by (abs), 796 
fatal hemorrhage from angiomatous polyp of 
ileum complicating (abs), 794 
pathology of malignant neoplasm of cervix coin- 
cident with (abs), 416 
volvulus complicating (abs), 130 
Priodax, contrast medium for cholecystography 
(abs), 411 

Prostate gland, cancer of (abs), 552 

carcinoma of, androgen control therapy in 130 
cases of (abs), 677 

Pseudotumoral form of chronic osteomyelitis (abs), 
266 

Psoriasis, relation of pancreas to, 58 

Rabbits, effect of roentgen irradiation upon bacte- 
rial toxemia in (abs), 682 

Radiation mutations of genes, recovery from, 85 
therapy, effects of, in Clostridium infection in 
sheep (abs), 801 

therapy, ionization measurements with bone 
chambers and their application to, 759 
Radiations, genetic effects of (E), 385 
Radioactive iodine, medical use of (E), 90 
isotopes, use of, in leukemia (E), 777 
sodium, use of, in studies of circulation in pa- 
tients with peripheral vascular disease 
(abs), 267 

Radioisotopes from Manhattan Project, 392 
Radiological Society of New Jersey, 98 
Radiology in atomic age, 683 
Radiolucency as significant physical property of 
acrylic dental materials (abs), 276 
Radiometric method, localization of foreign bodies 
by (abs), 276 

Radiopaq.ue compounds, new series of, 201 
medium, new, for cystourethrography, 361 
medium, priodax, for cholecystography (abs), 
411 

Radiotherapy, dosage rate in (abs), 801 
German, in 1942-1943 (abs), 273 
Radium applicator, cylindrical, for treatment of sur- 
face vaginal lesions, 751 
cells, capsules and inserter for use of, in treat- 
ment of cancer of uterine fundus, 208 
implantation, dose distributions in treatment of 
intrinsic carcinoma of larynx by (abs), 274 
source dose calculators, linear (abs), 418 
sources, geometrical method of dose finding for 
(abs), 418 

sources, linear, dosage table for (abs), 801 
treatment of cutaneous hemangioma with, 523 
Radius, comminuted fractures of distal end of (abs), 
261 

Radon needles, interstitial, effect of, compared with 
roentgen therapy given through intra- 



VoL. 565 No . 6 


Subject Index to Volume 56 


811 


vaginal cones in treatment of cancer of cer- 
vix, 513 

Ramus of mandible, tomography of (abs), 110 
Rat retina, developing, action of neutrons on (abs), 
6S1 

R.iTs, irradiation sickness in, 631 
Reticulo-exdotheliosis, 343 
Retixa, developing rat, action of neutrons on (abs), 
681 

Retroperitoneal lipoma, roentgen diagnosis of, 

594 

perforations of duodenum, roentgen aspects of 
(abs), 412 

Rhabdom^'Osarcoma of extremities (abs), 267 
Rib, first, stress fractures of (abs), 554 

first thoracic, congenital malformations of (abs), 

793 _ 

Riboflavin deficiency, dental changes in possible 
(abs), no 

Rocky jSIouxtaix Radiological Society, 98, 452 
Roextgex demonstration of pulmonary infarcts, 
technique of, 736 

irradiation, effect of, upon bacterial toxemia in 
rabbits (abs), 6S2 

radiation, unusual skin sensitivity to, 640 
-ray field, calculation of dosage rate in (abs), 273 
rays, effects of, on erythrocytes irradiated in 
vitro (abs), 682 

rays, medical facts that can or cannot be proved 
by (abs), 271 

rays, i and 2 megavolt, absorption measure- 
ments for broad beams of, 771 
rays, historical data relating to discovery of, 220 
therapy combined with direct current, treat- 
ment of Kaposi sarcoma with (abs), 679 
therapy given through intravaginal cones, effect 
of, compared with interstitial radon needles 
in treatment of cancer of cervix, 513 
therapy, simplification of tissue dose estimation 
in, 376 

Roxtgex, visit to his laboratory in i 9-3i 642 
Roentgenogram, induction, as aid in appraising 
subsequent pulmonary lesions (abs), 401 
Roentgenograms, comparison of, with pathology of 
experimental miliary pulmonary tuberculo- 
sis in rabbit (abs), 276 
in relief, 544 

Roextgenographic preparations from gross ana- 
tomic sections, 49 

Roentgenography, mass chest, and admissions to 
Olive View Sanatorium (abs), 113 
of sternoclavicular articulation, lateral projec- 
tion in, 104 

reasons for discrepancies in results obtained by 
dissection and by, 419 

simplification of, by high kilovoltage technique, 
660 

Roentgenology, diagnostic, in an Army general 
hospital during World War II (abs), 674 
in obstetrics, future of (abs), 131 


Saccular aneurysm of abdominal aorta, 18 
Sarcoid of nose (abs), 109 

_ Sarcoidosis, systemic, Boeck’s sarcoid and (abs), 
118 

Sarcoma, Kaposi, treated with direct current com- 
bined with roentgen therapy (abs), 679 
Scandinavian literature on gastrointestinal diseases 
J939~i943j review of (abs), 122 
Sciatica, roentgen investigation of (abs), 264 
Scleroderma and calcinosis with parathyroidec- 
tomy (abs), 270 

Sex precocity, virilism and adrenal cortical tumor 
(abs), 798 

Sheep, effects of radiation therapy in Clostridium in- 
fection in (abs), 801 

Shoulder, calcification of tendon cuff of (abs), 669 
joint, treatment of peritendinitis calcarea of, by 
roentgen irradiation, 366 
roentgen treatment of bursitis of, 626 
Siblings, massive fibroma of maxillary antrum as 
part of multiple neurofibromatosis in (abs), 
789 

Sigmoid colon, volvulus of (abs), 795 

vohmlus of, with intestinal obstruction, roent- 
gen diagnosis, 480 

Sinus, frontal, osteoma of (abs), 398 
Sinuses, frontal and ethmoidal, mucocele in, simpli- 
fied surgical treatment (abs), 397 
Sinusitis. See Aerosinusitis 
Skin, hemangioma of, treatment with radium, 523 
relation of pancreas to certain diseases of, 58 
unusual sensitivity of, to roentgen radiation, 640 
Skull, anomalies and deformities of (abs), 400 
eosinophilic granuloma of (abs), 397 
Sodium, radioactive, use of, in studies of circulation 
in patients with peripheral I’^ascular disease 
(abs), 267 

Spinal cord, lesions of, in cervical trauma (abs), 136 
Spondylitis, ankylosing, occurrence in two brothers, 
601 

Sprue, tropical, roentgen studies on effect of synthe- 
tic folic acid on gastrointestinal tract of pa- 
tients with, 337 

Stellate translucencies as sign of gallstones (abs), 
41 1 

Stenosis, tracheal, power of resistance of tracheal 
wall, an important sign in treatment of, 355 
Sternoclavicular articulation, lateral projection in 
roentgenography of, 104 

Stevens, Rollin' Howard, 1868-1946, obituary, 234 
portrait, 234 

Stomach, cardiac pouch in carcinoma of cardiac end 
of (abs), 127 

hypertrophy of, hepatodiaphragmatic interposi- 
tion of colon with, 22 

peptic ulcer on greater curvature of (abs), 126 
roentgen demonstration of aberrant pancreatic 
nodule in, 5S6 

roentgenographic abnormalities of, and colon, in 
mental defectives (abs), 125 
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ruptured, in infant three days old, 590^ 

Stone, Robert S., receives Medal of Merit, 0.59 

Stridor, chronic, in early life due to persistent right 
aortic arch (abs), 406 

Struma fibrosa (abs), 790 
lymphomatosa (abs), 790 

Suppurative diseases, pulmonary, resection of lung 
in (abs), 791 

Surgery, field, roentgen diagnosis in gunshot 
wounds of abdominal cavity and sig- 
nificance in abs), 123 

Synostosis, congenital talonavicular, associated 
with hereditary multiple ankylosing arthro- 
. pathies, 185 

Synovial membrane, malignant tumors arising from 
(abs), 270 

Tannic acid, use of, in barium enemas, 101 

Techniq,ue, high kilovoltage, simplification roent- 
genography by, 660 

lateral projection in roentgenography of sterno- 
clavicular articulation, 104 
of roentgen demonstration of pulmonary in- 
farcts, 736 

roentgenographic chest, control, duplication and 
and standardization of (abs), no 
Telangiectasia, hereditary hemorrhagic (abs), 268 
Temporal arteritis (abs), 398 
Temporomandibular joint, tomography of (abs), 

1 10 

Tendon cuff of shoulder, calcification of (abs), 669 
Theca cell tumors of ovat^' (abs), 133 
Thorax. See Chest 

To.mographic appearance of azygos lobe (abs), 112 
Thorotrast hepatosplenography, ten years’ experi- 
ence with (abs), 130 
Throat, tumors of (abs), 108 

Thrombosis, primary, of axillary vein, venography 
in (abs), 269 

Thyroid function as factor in gallbladder disease and 
formation of gallstones (abs), 277 
Thyroiditis (abs), 790 
Tibia, march fractures of (abs), 262 
Tissue dose estimation in roentgen therapy, simpli- 
cation of, 376 

Tomography of temporomandibular joint and ra- 
mus of mandible (abs), no 
volume localization of deep-seated tumors by 
means of (abs), 273 

Topography, thoracic, dynamic concept of, 419 
Toxemia, bacterial, in rabbits, effect of roentgen ir- 
radiation upon (abs), 682 

Trachea, perforation of tubcrailous lymph nodes 
into (abs), 114 

roentgen examination of power of resistance of 
wall of, important sign in treatment of 
tracheal stenosis, 355 

Tracheal bifurcation, tojxigraphic anatomy of, 419 
Trauma, accidental, and tumor metastasis (abs), 269 
cervical, lesions of spinal cord in (abs), 136 


Traumatic chest cases, four primarily roent- 
genological lesions found in (abs), 120 

Tuberculoma of posterior mediastinum (abs), 113 
renal (abs), 550 

Tuberculosis, experimental miliary pulmonary, in 
rabbit, comparison of roentgenograms with 
pathology of (abs), 276 
genital, in female (abs), 135 
healed asymptomatic miliary (abs), 407 
pulmonary, atypical pneumonia simulating 

(abs), 115 

Tuberculous lymph nodes, perforation of, into 
trachea and bronchi (abs), 114 
perinephric abscess (abs), 55° 
pleurisy with effusion in infancy (abs), 408 
pneumonia (abs), 117 

Tumor, aberrant pancreatic, in duodenal wall (abs), 
412 

adrenal cortical, sex precocity, virilism and 
_(abs)_, 798 

cortical kidney (abs), 134 
dosage and results in roentgen therapy of cancer 
of breast, 67 

Ewing’s, seen in Army general hospital, 688 
granulosa cell, of ovary (abs), 797 
metastasis, accidental trauma and (abs), 269 

Tumors, acoustic, symptomatology of (abs), 400 
bone, primary malignant, 75 
deep-seated, volume localization of, by means of 
tomography (abs), 273 

desmoid, of anterior abdominal wall (abs), 124 
granulosa cell, of ovary, relation of, to endo- 
metrial carcinoma (abs), 416 
intraspinal, and protruded intervertebral discs, 
differential diagnosis, and surgical treat- 
ment (abs), 137 

malignant, arising from synovial membrane 
(abs), 270 

malignant, multiplicity of origin of (abs), 271 
of lung, solitary circumscribed (abs), 117 
of nose and throat (abs), 108 
theca cell, of ovary (abs), 133 

Ureter, endometriosis of (abs), 551 

Urethrocystography, importance of, in diagnosis 
of diseases of neck of bladder, 489 

Urograms, intravenous, notes concerning, based on 
2,000 series in eighteen years, 549 

Urography, excretion, pituitrin for concentrating 
diodrast in (abs), 41 8 

Urolithiasis, calcium, preventive treatment of 
(abs), 551 

Utah Radiological Conference, 543 
Utah State Radiological Society, 98 
Uterosalpingography, venous intravasation dur- 
ing (abs), 132 

Uterus, cancer, capsules and inserter for use of ra- 
dium cells in treatment of, ao8 
cervix, cancer, effect of interstitial radon needles 
compared with roentgen therapy, 513 
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cervix, carcinoma, and pregnancy (abs), 680 
cer\’ix, carcinoma, complicated by pregnancy 
(abs), 796 

cervix, carcinoma, treatment of (abs), 418 
cervix, malignant neoplasm of, coincident with 
pregnancy, pathology of (abs), 416 
management of myomas of (abs), 275 
spread of carcinoma of, with special reference to 
role of fallopian tube (abs), 415 

Vagixa, carcinoma of wall of, in girl aged fourteen, 
radiation therapy of (abs), 680 

Yagix.al lesions, surface, cylindrical radium applica- 
tor for treatment of, 751 

^^\scuLAR disease, peripheral, use of radioactive 
sodium in studies of circulation in patients 
with (abs), 267 

disturbances, post-traumatic, control of pain in 
(abs), 269 

Veix, axillary, venography in primary thrombosis of 
(abs), 269 


813 

Venography in primary axillary vein thrombosis 
(abs), 269 

Venous intravasation during uterosalpingography 
(abs), 132 

V'lscERAL anatomy, critical review of present day 
teaching of, 419 

Visco-RAVOPAKE, new medium for cystourethrogra- 
phy, 361 

Yolkmann’s syndrome, present status of treatment 
of (abs), 266 
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